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Fiatiron Tests First U. S$. Pump Turbine 

Power Plant Grasp — Vapor Tension and Superheat 

An Effective Method for Truing Collector Rings 

What Fan Control Method Is Best? 

Basic Power Plant Figuring — The Process Extraction Turbine 
Masonry Drilling - Hammer Bits and How to Use Them Right 
Making Proper Use of Amplistats in Industry 

Grogan’s Graphical Solutions — Determining Properties of Gases 
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These two Elliott turbine generator 
units are located in an interesting 
new central station which was com 
pleted at a station cost of $139 per 
kw! The turbir es operate on steam 
at 850 psi 900°F Both machines 
are base loaded part of the power 
prod ction be ing used for a local 
distribution system and the surplus 
sold as block power through a 


fransmission interchange 
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ELLIOTT 
TURBINE- 
GENERATORS 





This Elliott turbine-generator unit serves 
an industrial power plant. It extracts 
steam for process at 30 psig, being 
supplied with 400 psig, 700°F steam 
This unit is an extension to an exist 
ing industrial power plant served by 


an Elliott back-pressure extraction unit 


ELLIOTT TURBINE-GENERATORS sicct the requirements New Engineering Bulletin... 


tor efficient power generation in utility stations, and the Fundamentals of Turbine 


balanced power and process steam requirements of indus Speed Control” contains 32 
trial plants. Their modern appearance is indicative of pages of the latest information 
on this important aspect of tur 


their sound design and superior performance. Both the 
é ; bine design and performance 

am and electrical elements are made by Elliott and the 
ste chect clement . ¥ b; Eliott and the Write for Bulletin H-21 to the 
result is a coordinated unit, specifically designed to the Eliott Company, Steam Turbine 


individual needs of the plant or station. Department, Jeannette, Pa 
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You will always get better results by putting 
a Steam Trap on each Steam Coil, Chest or Unit 


E x 
Dryer Temperatures at 


Guelph Creamery, Guelph, Ontario. 


WITH GROUP TRAPPING 


(5 steam traps for 10 coils 


WITH BLOW -THROUGH 


(no steam traps) 





WITH ARMSTRONG 
UNIT TRAPPING 


(10 traps~one on each of 10 coils 


Om 
STAINLESS 
STEEL guide 
pons 


HARDENED 


HARDENED CHEOME 
STEEL vate 


STAINLESS 
Te vetve 


One of the big advantages of Armstrong traps 
is LOW MAINTENANCE. Mechanisms 
in low and medium pressure traps identical 
in design, workmanship and materials to 
those in 900 F, 900 psig traps. 














®The example at the upper left is simply one of thousands 


that bear out the benefits of “Armstrong Unit Trapping”. 


When you analyze it, the reason is quite obvious. No two 
steam coils, chests, chambers or machines will condense 
steam at exactly the same rate under operating conditions. 
There is a greater pressure drop in the units that condense 
the fastest. Steam will backflow through a common drain 
line from a higher pressure unit to a lower pressure unit. 
This blocks off flow of air and retards condensate flow 
from the lower pressure unit. On the other hand, if you 
separate each unit with its own trap, that can’t happen. 


You will always get higher temperatures and lower pro- 
duction costs with unit trappiag. Ask your Armstrong 
Representative about it, or write: 


ARMSTRONG MACHINE WORKS 


810 Maple Street, Three Rivers, Michigan 


STEAM TRAH BOO! LALIT 

‘Al TRap 

If you don’t have a copy of the 44-page ong 
Armstrong Steam Trap Book, we'll be 


glad to send you one. No obligation. 


ARMSTRONG STEAM TRAPS 
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© TVA IS well along on the con 
struction of its most unusual ‘‘dam 

It doesn't reach the bottom of the 
Engineers at the Kingston 
Tenn. Steam Plant, where it is being 
built, call it a ‘“‘skimmer wall”’ be 
cause 1t will skim off the hot water 
at the top of the stream during hot 
the 


rivet 


weather months and allow 
leeper, colder water to pass through 
for use in condensing steam. (See 
Power ENGINEERING, June, page 75 
Ac Kingston the cooling water 1s 
taken from a tributary embayment of 
the Clinch River arm of the Watts 
Bar Lake. Water in this arm during 
the months from April through mid 
October stratifies in generally hori 
zontal different tempera 


tures. On the surface, the water may 


lavers of 


he as hot as 90 deg or more, but in 
the deep layers 


around 70 deg during the summer 


temperatures are 


months. This lower, cooler water 1s 
what ts wanted for cooling purposes 
The cool water comes mostly from 


Norris Lake. In that lake, 


stratifies during the summer months 


water 


with temperatures near the bottom as 
low as 45 deg. Discharging through 
the turbines, water of this low tem 
perature flows down the river for 
some 65 miles to the head of back 
water in the Clinch River arm of 
Watts Bar Lake. Here a natural 
phenomenon takes place. The cold 
flowing water, which is heavier than 
the warmer pooled surface waters, 

ducks the warmer 
and flows down stream as a density 


under’ layers 
current along the bottom of the 
reservoir arm. It is this deep, cold 
stream that the Kingston plant will 
tap. The skimmer wall is needed to 
keep out the hot upper layers ot 


water. 
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© WANT A JOB in the develop- 
ment of guided missiles? The U. S. 
Naval Air Missile Test Center, 
Point Mugo, Port Hueneme, Calif., 
has just sent us a 12-page list of 
job vacancies at the Center. These 
jobs are for electrical and electronic 
engineers, aeronautical engineers, 
physicists, and general engineers. 
For full information about them, 
apply to E. A. Rieson, employment 
superintendent at the above ad- 
dress. 
© STUDENTS will help to award a 
new engineering scholarship created 
at Cornell University by Scott Paper 
Co., Chester, Pa. The $1,000 grant to 
the outstanding senior in the five 
year undergraduate mechanical en 
gineering course will be decided by a 
board composed of three engineering 
students and four faculty members. It 
is the first Cornell scholarship on 
which students have a formal vote 
Student places on the selection 
board will be held by the presidents 
of Tau Beta Pi and Pi Tau Sigma 
honorary engineering societies and 
the president of the student branch 
of ASME 


© SECOND of two 200,000-kw 
generating units at The Ohio 
Power Co.'s new Muskingum River 
Plant, near Beverly, Ohio, was 
placed in commercial operation 
June 1. Muskingum’s Uniti 2 is the 
fourth such 200,000-kw machine 
to be added in the past 11 months 
to the generating capacity of the 
American Gas and Electric Co. 
System, of which Ohio Power is a 
part. It raises total System capacity 
to 3,831,000 kw, serving a seven- 
state territory from southern Mich- 
igan to the North Carolina border. 


© ALAN HOWARD, 
engineering for General Electric Com 
pany’s Medium’Steam Turbine, Gen 
erator and Gear Department at Lynn 
Mass., has been honored for his con 
tributions to the design and develoy 


manager of 





Riverside Station, 
Savannah Electric & Power Company 


Designed & ve tructed 


Stone & Webster 


Engineering Corporatio 


and Wong 
MODERN OIC VALVES 


OIC Valves are precision engineered 
and precision built. OIC engineers offer 
you precision application help. 


Venice No. 2 Plant, Union Electric Power Company 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


ALVE S FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON 
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ment of turbines for aircraft, locomo 
tives, power generation, and natural 
gas pipeline pumping. He has re 
ceived an honorary degree of Doctor 
of Engineering from Purdue Univer- 
sity. A member of many professional 
organizations, he currently is chair- 
man of the Gas Turbine Power Di- 
vision of ASME 


© AIR CONDITIONING will be- 
come a billion-dollar-a-year busi- 
ness within the mext decade, a 
General Electric Co. executive pre- 
dicts. 

Speaking at ground-breaking 
ceremonies for a new G-E hermetic 
motor plant at Holland, Mich., Ab 
Martin, general manager of the 
company’s Hermetic Motor De- 
partment, explained that the new 
plant is necessary to provide her- 
metic motor parts for the rapidly- 
growing refrigeration and air con- 
ditioning industries. 

“This new plant,” he said, “is 
evidence of General Electric's faith 
in one of the fastest growing indus- 
tries in our economy.” 


© LIKE TO RELAX? Hire an ana- 
log computer to do your thinking. 
So advises The Wall Street Journal 
in reporting on the establishment 
by Electronic Associates, Inc., of a 
center at Princeton, N. J., equipped 
with computers and staffed by a 
dozen scientists. The center is de- 
signed to solve complicated engi- 
neering problems submitted to it by 
businessmen and industries. Fees 
range from $100 for a relatively 
simple problem, to $10,000 and up 
for a complicated one. 


© JAMES K. PICKARD, 
signed from the U.S. Atomic Energy 
Commission, has opened a consulting 
practice in energy devel 
opments. He has set up his office in 
Washington, D. C., 
Frederick H. Warren, who recently 
became connected with the General 


who re 


atomic 


as successor (to 


Dynamics Corp 

So far as we are aware, Mr. Pickard 
is the first individual consultant in 
this field, the various 
groups of utilities and large consult 
ing firms now engaged in atom 


outside of 


energy work 

Mr. Pickard has worked tn a num 
ber of atomic energy activities con- 
1944 with the 


tinuously since 


>pten t er, 1954 


Manhattan Engineer District, the 
AEC, and contractors of both govern 
ment agencies. He was an industrial 
control engineer with the General 
Electric Co. before joining the atomic 
energy project. 

Mr. Pickard’s new field 
the impact of atomic energy develop- 
ments on different types of business, 
and opportunities for business created 


includes 


by atomic energy, with emphasis on 


nuclear power and on its future uses 

Mr. Pickard leaves the Industrial 
Power Branch of AEC’s Reactor De 
velopment Division, where he set up 
and administered the Commission's 
industrial participation program. By 
means of this program some three 
dozen firms have enabled to 
study power reactor technology and 


been 


appratse this and other atomic energy 


applications 
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TO THE EDITORS 








Power Plant Grasp — 
Gile Comments 


IN READING Power Plant Grasp, 
July 1954 issue, I must say it is a 
very good article. 

The paragraph headed Memory 
and Thinking suits me best. I am 
a licensed engineer, have been since 
1946. I was 24 years old at the time. 
I had only grammar school and 
school of hard knocks and have 
done a lot of home and plant study 
from different books. I agree with 
the author that old hard head ideas 
aren’t worth much and that brings 
me to the paragraphs headed Which 
Direction and What’s Pushed or 
Pulled. 

Here, I disagree with the author. 
In regard to the direction to turn 
the engine to set the valve, the 
author says that “‘never once have 
we heard anyone say the engine 
should be turned in the opposite 
direction” to which it normally runs. 
I have never read in any of my 
engineering books this so-called an- 
cient dogma. I have always seen it 
printed thus: always turn the engine 
in the same direction to make all of 
the marks on crosshead guides and 
flywheel rim. They do not say to 
turn the engine any specific direc- 
tion. 

There is a lot I don’t know about 
engines, but I do understand them 
and can set the valves on them. 
I own an engine indicator and can 
use it. L. E. Gile, Kansas City, Mo. 


The Static Charge-up 
Phenomenon 

The article entitled Static Charges 
Might Cause Turbine Bearing Fail- 
ures, published in the May 1954 
issue Of POWER ENGINEERING, im- 
pressed us very much because we 
recently experienced the failure of a 
turbine, having a capacity of 50 mw, 


which was put into service last 
March, and this may be the cause. 

After two months of satisfactory 
service, the thrust bearing suddenly 
failed and many turbine blades were 
destroyed. After overhauling, very 
strong magnetization of the LP tur- 
bine casing was found, and very 
severe pitting and etching of bearing 
metals, supposedly caused by heavy 
electric current. Both indicated that 
the current, perhaps more than 1000 
amp, might have flowed through 
the LP turbine shaft. 

At first, the magnetization and 
the etching suggested a failure in 
the generator. But after careful in- 
spection and testing, the generator 
proved to be quite satisfactory and 
neither failure nor damage was found. 

Then we assumed that probably 
the thrust bearing had failed for 
some reason and that the large LP 
turbine shaft current might have 
been of secondary importance due 
to friction between blades and dia- 
phragms. Consequently the oil was 
examined, and it was found to be 
good. There seemed to be no specific 
reason for such a sudden failure of 
the thrust bearing. 

The turbine maker insisted that 
the shaft current was the sole cause 
of the failure, the thrust bearing 
being gradually pitted and etched by 
the shaft current. But the shaft volt- 
age of the generator is only about 
1.3 v, and the insulation of the bearing 
could not possibly have been so low 
as to allow the current to flow to 
the extent of damaging the bearing. 
So your report was very interesting 
and helpful to us. We decided im- 
mediately to examine the static 
charge-up phenomenon Masatoshi 
Yokosuka, Mitsubishi Electrie Mfg. 
Co., Japan. 


Editor's Note Of course we will 
follow up with Mr. Yokosuka to see 
if his suspicions are confirmed and, 
if so, how he cures the trouble. 











HERE'S WHAT 
THEY TELL US 








‘Training for Ingenuity,” a stimu 
lating paper by Zuce Kogan of Chi 
cago, was presented to Editor Andrew 
Kramer for his comment. Mr. Kogan 
usserts that people ean he taugnt or 
trained to think creatively and has 
established the Thinking 
Institute for that purpose In his 
re ply, Mr. Kramer vives high praise 
to Mr. Kogan’s efforts 
the premise, saying 

It i quite probable that a consciou 
if what 


! great 


( reative 


to establish 


ou eall approache ean 


help in what 
would be hapha ard think 


oryanizinyg 
otherwise 
there ! 


iny Qt course, 


erendipity art of profiting 
from unex ecurrence TI 
however, ‘ 0 lead u to the 
erroneou on at it is usels 
to try to approaches to 
problen 
Your 


nowledge 


paper shows clearly that a 


of these approaches can be 


able alue. ¥ 


roach ( 0 l how we can 


nestin u label these 


Young of the U. S 
Commission, in his 
the name of 
Baxter HL on 


Lflomu 


J. William 
\tomie Energy 
request that we place 
Dr. James Phinney 
our mailing list to 
told us 

Dr 


recelyve . 


behind mus ft the vork on. the 
aluable history of the Office of Sei 
entifie Re and De 
OSRD) of World War II. He i 


tor «ce 


earetl velopment 
now 
elopment for 
vill find 


extreme! 


digving into rene 

the AEC. I ar ire that he 

the {lon A letter 

helpful 

The latest issue of Alomuic 
Dr. Baxter covers the liquid metal 
fuel reactor developed at Brookhaven 
Laboratory. Editor Kramer recently 
attended the International Confer 
ence on Nuclear Engineering at Uni 
ersity of Michigan and informed us 
that 


sent to 


the system wa announced at 
meeting Mr 
offers po sibpilitue 


first 


Kramet believes 
and for the 
high 


steam ¢y 


yreat 


time makes possible al 


temperature, high-pressure 
ele similar tothe ones now being used 
vith coal, oil and gas fuels 


\ feeling of warmth came into our 
hearts when a young engineer wrote 
finished reading your 
I Plant Grasp (July °54 
und itt 


I 


mt interest 


experience Ppump 


But a article ays, I ometime 


yet contu ed when 


our 
omeone asks me to 
hould really 


you would let me know 


‘ xpla n certain thing I 
appreciate itil 
to get a copy ofl Mr 
Steam Plant Error 
your magazine each month 


how Browning 
Hoot 

I read 
and can't 
out with each month 


wait until the chief come 


copy 
. . . 


Shumaker of A. J 
Hoverson Co., 


Dwight V. 
Lindemann & 
told us: 

After reading the 
Frank H. Browning entitled 
Plant Grasp which 
much, I should 
tion on how to secure a copy of the 
book, Steam Plant Error 
It was gratifying to know that 

Mr. Shumaker was much impressed 
with this article because we plan to 
publish two subsequent articles along 
the same line by Mr. Browning. We 
have also been much gratified with 
the dozens of requests from readers 
for information on how to get Steam 
Plant Errors as suggested in Mr. 
Browning’s first article. If you want 
a copy, write Here’s What They Tell 
Us, POWER ENGINEERING 


also 
first article by 
Power 
I enjoyed very 


appreciate informa 


We were very pleased when W. J. 
Harlow, The New York, New Haven 
and Hartford Railroad Co. requested 
permission to reproduce the article 
Misguided Missile. We should like to 
see more publicity given to the im 
portance of handling gas cylinders 
carefully. If haven’t read this 
short article, check your May issue, 


you 


page Gy 


They're about to decide now. 


Jay W. Courage, Western Elec- 
tric Company, Inc., New York City, 
asked permission to reprint Moderni- 
zation of Hawthorne Power Plant 
May ’'53), written by Morrow and 
Born. Numerous requests are also 
coming in to reprint this year’s arti 
cle on the Hawthorne plant (July °54, 
page 86), entitled Demineralization 
Cuts Power Costs, by Morrow and 
Gehle. 


Jack M. Doyle, from 'way down in 
Kentucky, wrote Executive Editor 
Chester Earle to tell him how much 
he liked the Stitzel-Weller article 
July issue), and also added that he 
was quite intrigued with the editor’s 
name of Earle. He said his mother’s 
name was Earle and because it was 
rather unusual spelled with an “‘e”’, 
he asked our Mr. Earle if he had any 
literature on the Earle family. 

There is a book at the Newberry 
Library in Chicago called “The 
Earles of Secaucus, New Jersey” 
from whom many of the Earles have 
descended, but the book can’t be 
taken from the library. If any of our 
readers know of some available litera- 
ture concerning the Earles, please 
contact our Mr. Earle, who is very 
anxious to assist Mr. Doyle. 


. . . 


the arti 


source 


Soon after publication of 
cle on thulium as an x-ray 
June issue, page 83), we received a 
t: lephone call from an electrical en- 
gineer in Pennsylvania. He was in- 
terested in the possible use of thulium 
x-ray, in place of the Beta ray, to be 
used for thickness gaging of steel 
SUrip. 

After checking, we learned that 
the thulium x-ray could not be used 
for a Beta ray application. We were 
also told that thulium was in such 
limited supply that even the Rare 
Earths Division of the Atomic En- 
ergy Commission was unable to locate 
a sufficiently large quantity of it to 
make feasible its use industrially as a 
source of x-rays. 

This information conflicted with 
an article in the May issue of Nuele- 
onics reporting that within the last 
year, thulium has become available 
in metallic form at reasonable cost, 
and that the material’s testing re- 
actor provides an excellent facility 
for preparation of high specific ac- 
tivity sources. 

L. (. Furney, 
Laboratory, took 
He told us 

I am sure that 

quantities of thulium avail 
because it is one of the rare 
However, I do believe 


large amount o 


Argonne National 
the middle course 


there will not 
be huge 
able 
earth element 
that 
this material will become 
it can be produced and as the 
demand it I think 
ource Wil 


an increasingly 
available a 
fasta 
potential user 
that 
yradually be used where con\ 


radioactive thulium 
entiona 


The 


rav equipment cannot be used 
number of i Will beeonn 


available 





for more efficient, 
lower cost operation 
of packaged boilers 


Norton CRYSTOLON* refractories are engineered for maximum 
boiler protection and prescribed for toughest service conditions 
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EXPANSION ALLOWANCE ~— . = — CRYSTOLON SEGMENTS i! Fire Tube 
Pac hage d Boilers 
CRYSTOLON segme ntal 
linings support) com 
bustion in the fire tube 
and protect the metal 
jacket Use tongue and 
grooved segments for 
smaller sized boilers, 
arch brick for larget 
boilers. 

















OLAR Fine TUBE 
FRowt Fiat Tuet 


Water Wall 

ackaged Boilers 
CRYSTOLON armor block 
at the grate level over 
comes the severe abra 
sive action of fuels and 
clinker formations 
Brick and air setting 
cement of this same 
highly refractory mate 
rial ive added protec 
tion to the bridge wall 


Norton CRYSTOLON refractories, engi- Get this new booklet 


neered and prescribed for better boiler de scribing how Norton refractories Sup- 


performance, are characterized by ex- ply money-saving Bes for your boiler 


ceptional hot strength, high refractori- application. Write for your copy of 

ness and thermal conductivity and great Refractories for Heat and Power REFRA CTORI ES 
resistance to slag penetration, spalling Norton Company, 618 

and abrasion. Providing maximum pro- New Bond Street, Engineered, ee I... Prescribed 
tection against the mechanical and chem Worcester 6, Mass. aol 


ical attacks of a wide variety of fuels, thes Canadian muapecnnta- Allaking better products. - 
eliminate many costly repairs to grate tive: A. P. Green Fire L 
to make other products better 


and settings, as well as reducing down- srick Company, Ltd., 
time and maintenance costs to new lows. Toronto 5, Ontario. *Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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mber, 1954 








@ There’s a “new look”’ in water gages for high 
pressure boilers. You'll find it inevery new YARWAY 


Flat Glass Boiler Water Level Gage. 


YARWAY design and development engineers have made twelve 
distinctive improvements in YARWAY gages. All contribute to 


improved water gage service, longer water gage life. 


Better IMlumination—improved mercury vapor illumination makes 


meniscus “‘shine like a star’’. 


Body Improvements — flanged connections and expansion bends 


eliminate stuffing boxes and prevent distortion — separated design in four - 
glass inserts permit freedom for expansion — stainless steel facing for gasket 
recess provides corrosion proof surface for the higher pressures—close machining 


tolerances insure top quality. 


Improved Gaskets and Mica —"Frelon” gaskets are coated with a special 
compound to prevent sticking at disassembly — wire inserts for the higher 
pressures give ‘‘Frelon’”’ gaskets greater strength — thicker mica for the higher 


pressure gages. 


“Floating Assembly”? Covers— improved capscrews have wider shoulders 


at face of body—improved spring cones reduce spring cone stresses. 


Better Valves —Yarway Welbond gage valves have integral stellite seats 
and stainless steel stems —Welbond water column shut-off valves have 


lock-open device. 


YARWAY Gages are the “gages to see’’ on all new boiler units 


or replacements in high-pressure installations. 
Write now for new YArway Bulletin WG-1812. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 
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YARWAY Flat-Glass Water Gage Assembly 
with four-glass doubie insert for long ranges 
of visibilities 


Note separated design, interconnecting ex- 
pansion loops, flanged connections (1%” 
tie-bar-type circulating water column) and 
Type "M” Illuminators that make meniscus 
at water level ‘'shine like a star’. 





YARWAY Single Insert type gage for 
medium range of visibilities. Note 
expansion loop and flanged connec 
tions. YARWAY Welbond Gage Valves 
assure highest dependability in high- 
pressure service 


Close-up of YARWAY Type 'M”' IIlumi 
nators on above 4-glass insert assembly. 
The blue-white illumination is visible 
for distances up to 125 ft. and is espe- 
cially effective in penetrating deposits 
on gage glasses, dust particles in the 
air and extraneous light. 








water columns 
and gages 





COPES-VULCAN 


Combustion may be con 


trolled from steam flow-air 


flow, or by tuel-air-ratio 


method. Instrumentation of 


the most modern design by 


Taylor assures fast re- 


sponse, accurate ¢ ontrol 


and utmost dependability. 


Boiler Feed Water may be 
co..crolled from three, two 
or one influences. Feed 
water control systems may 
have instrumentation by 
Tavlor (Type 3-L, Bulletin 
1013), or be electrically or 


mechanically operated. 





Pressure reducing valves 


to meet any need. Steam 


temperature control may 


be from three or two in- 
fluences, using burner or 
damper positioning, gas 
recirculation, direct: water 
spray or heat exchanger. 





OFFERS ALL THESE CONTROLS 


Full automatic-sequential 
may be part of 
main panel or set up on 


control 


separate panel. Individual 
push button control avail- 
able. For smaller boilers 
there are manually oper- 
ated units in several types. 





Wien you plan to modernize your 


power facilities, check into the many advantages 

offered by Copes-Vulcan Boiler Control. 
From one dependable source, you can get 

modern combustion control with instrumenta- 


tion by Taylor, precise feed water control, 





accurate steam temperature control and auto- 








matic cleaning of heat-transfer surfaces. 
Remember, too, Copes-Vulcan assumes full 


responsibility for service wherever needed 





for the life of your installation. 

Ask Copes-Vulcan engineers for recommen- 
dations on how to reduce your steam costs. 
Write for Bulletin 1007-A. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


WITH INSTRUMENTATION 


ay dau 
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BEFORE — Barge loading of carbon size coal ('4"" minus) at 
Eastern Railroad Coal Dock operating without the application 
of Johnson-March Compound ‘‘M”’. Note volume of dust 





AFTER—View of the same loading operation with a 
Johnson-March engineered system in operation. Note effective 


suppression of dust 


Here’s how YOU can STOP COAL DUST! 


A LOW COST Johnson-March engineered dust control 
system in operation in your plant enables you to 
eliminate the community dust nuisance and the 


threat of fires and dust explosions 


CONTROLLING COAL DUST in your power plant will 


“pay off’’ in reduced maintenance costs, and safer 


working conditions 


MANY LEADING POWER PLANTS now stop coal dust 
right at its source at car dumpers, hoppers, belt 
galleries, crushers and storage piles, with a 


Johnson-March System. 





JOHNSON-MARCH ENGINEERED SYSTEMS cost only 
1/10 that of mechanical systems, and maintenance 
cost is next to nothing. No bulky ducts, hoods or fans 


to interfere with normal operations 


IF YOU now have no control over coal dust... or if 
you want to improve the effectiveness of an existing 
mechanical dust collection system, talk over your 
requirements with Johnson-March engineers. Drop us 


a line today. 


Johnson é March 


Dust Control Engineering 
DEPT. PE-2, 1724 CHESTNUT STREET, PHILADELPHIA 3, PA. 
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Largest Diesel Power Generating Station in the U.S. 


reduces cylinder and 
piston ring wear with 


SHELL ROTELLA OIL 


Electric power for the City of Grand Haven, 
Michigan, and the surrounding area, is 
generated by diesel engines in the largest 
municipal power station of its kind in the 
U. S. A. Shell Rotella Oil is the cylinder 


lubricant. 


The anti-corrosive action in Shell Roteila 
Oil combats the major cause of engine wear 
. cylinder and piston ring wear caused 
by acid action from the by-products of 


incomplete combustion and condensation. 


Tougher lubricating film in Shell Rotella 
Oil gives cylinders and rings greater pro- 
tection . . . minimizes wear. Its effective 
detergent-dispersant action prevents harm- 
ful deposits. 

Write for technical information. See for 


yourself how Shell Rotella Oil can help 
reduce your engine maintenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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STEAM 4eleo make STEEL 


The United States Steel Corporation has purchased twenty-one 
steam generating units from Riley in the past fourteen years. 
Among these are the three steam generating units installed at 
Fairless Works. 

These three 300,000 lbs. /hr. units were designed for blast fur- 
nace gas fuel primarily, but can also develop full capacity on 
coke oven gas or liquid fuel. 

The desired steam temperature control range when firing blast 
furnace gas is obtained by the medium of a submerged heat ex- 
changer in the lower boiler drum. Each unit is designed for 
future conversion to pulverized coal with Riley’s exclusive single 
header hopper bottom furnace. 

Other Riley units are operating at U.S. Steel plants in Brad- 
dock, Clairton, and Rankin, Pa., at South Chicago, Ill., and Gary, 
Ind. Three units are presently being installed at Johnstown, Pa. 


Firing Aisle -showing controls for two of the 
three 300,000 Ibs. hr. boilers at Fairless Works 



































Riley Single Header Hopper Bottom 
struction reduces over-all height of unit 





climinates cost of separate hoppers 





ENGINEERING DATA 


Capacity 300,000 Ibs. hr Furnace Width —25'7 
Design Pressure 885 psig Furnace Depth 19°10 
Steam Temperature 900 F Furnace Height —57 


Heat Release per cu. ft. of Efficiency 
furnace volume 18,300 Blast Furnace Gas 
Furnace Volume ~ 26,570 cu. ft Coke Oven Gas - 82.2 
Oil =86.4°; 





Gisas & Hitt Consulting Engineers 
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Graph shows the wide range of 








temperature control obtained 
n each of the three Riley units 


when firing with blast furnace FUEL—BLAST FURNACE GAS 
gas burners | 


100 150 200 250 
EVAPORATION—THOUSANDS OF POUNDS OF STEAM PER HOUR 




















Gisss & Hitt) Consulting Engineers 


Whippany Paper Board Co Hooker Electrochemical Co Allis Chalmers Mfg. Co 
Carbide & Carbon Chemicals Corp U.S. Rubber Co North American Aviation, In 
Colorado Fuel & Iron Corp Western Electric Co Calumet & Hecla Consolidated 
Celanese Corp. of America Esso Standard Oi! Co American Viscose Corp 
Monsanto Chemical Co. Swift & Company Syracuse University 
Continental Can Co. Bird & Son, In¢ Great Lakes Steel Corp 


ae 1 iL Dy ee 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit Chicago Cincinnati Charlotte New Orleans 
Atlanta St. Lovis Kansas City St.Paul Tulsa Houston Denver Salt Lake City Los Angeles Sanfrancisco Portland Seattle 


COMPLETE STEAM GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 
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High speed rota compressors like this one which supplies 
pneumatic tools ith 230 cubic feet of actual free air per 
minute—compre mg it from atmosphere to 100 lbs gave 


give top performance wu th R/M Packing No. 920, a pack 
ing included in Type 3 of R/M's Big 7 Packing Types. 


With R/M you can practice P/M 


R/M we mean R/M packings. And by P/M need only three or four) is engineered to give 


cco| TR aaeaaiee 7) GD «@ — 


= —_ 











we mean preventive Maimntenance I lundreds of custom built performance in all but the very 
plants have already put an end to costly corrective rarest applications. You can count on them to 
maintenance by standardizing on R/M’s Big 7 lower your inventories, reduce your downtime 
Packing Types. You can too. For this basic line cut your maintenance costs, and simplify your 


ot just seven held tested punt king you probably ordering For details, call in your R M distributor 


R/M PACKINGS FOR MAINTENANCE PURPOSES ARE SOLD ONLY THROUGH AUTHORIZED R/M DISTRIBUTORS 
RAYBESTOS-MANHATTAN, INC., packiINnG DIVISION, MANHEIM, PA. 
Lane § G 7 FACTORIES: Bridgeport, Conn. ; Manheim, 
Pa.; No. Charleston, S.C.; Passaic. N.J.; 


Neenah, Wis.; Crawfordsville, Ind.: Peter 
borough, Ontario, Canada. 


RAYBESTOS-MANHATITAN. IN{ Packings Asbestos Textiles ¢ Industrial Rubber, Engineered Plastic, and Sintered Meta Products « Abrasive and 
Diamond Wheels ¢ Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch Facings « Fan Belts * Radiator Hose * Bowling Balis 
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Largest REA Plant in Kansas Reports 
Cities Service DC-840 Diesel Oil Excellent! 


Fairbanks-Morse Diesels of Wheatland Electric Cooperative, Inc. give 
outstanding performance using DC-840 Oil for power cylinder and 
crankcase lubrication. Here are the results Wheatland achieved: 


1. House operation each unit —13,000 hours. 6. Fuel consumption 10,572 BTU/KWH, load factor 63.7% 
2. No oil changes due to oil failure 7. Maintenance of lubricating oil at minimum expense. 
3. No overhaul or major breakdown. 8. 3500 H.P. hours per gallon of lubricating oil. 

4. Rings free in groove with little or no signs of wear. 9. No wear on main cr rod bearings 


5. Oil consumption within mfgr’s. recommendation 10. No oil charge at end of 9,000 hours. 


For similar results in your Diesel operation, contact your 
nearest Cities Service office or write to Cities Service 
Oil Company, Sixty Wall Tower, New York 5, N. Y. 





CITIES 


KANSAS. 











WHEATLAND ELECTRIC COOPERATIVE, INC, 


serves 3,300 square mile in all or p 


Scott, Wichita, Hamilton, Greeley, Kearny, Wallace, Logan and Finney Counties in Kansas a 


well as sections of Kiowa and Prowers Counties in neighbor'ng Colorado. Also supplies wholesale 


the Lane-Scott hicianaities serving 2,200 square miles in 6 » et Counties. QUALITY PETROLEUM PRODUCTS 
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C-E Package Boiler, Type VP 


T This completely shop-assembled boiler is available 

e in fourteen sizes from 4,000 to 40,000 pounds of 

steam per hour ... for operating pressures up to 

500 psi... for pressure firing of liquid or 

gaseous fuels. The VP Boiler has more water- 

cooled area per cubic foot of furnace volume than 

any other boiler of its size and type. The large 

lower drum — 30-inch diameter — permits a 

simple, symmetrical tube arrangement .. . greater 

water storage capacity ... easy access for washing down or 

inspection. A centrifugal fan, which operates at low speed and is 
exceptionally quiet in operation, is standard equipment. The 

simple baffle arrangement results in low draft loss ... simple soot blowing... 
no dead pockets ... high heat absorption. The VP is enclosed in a reinforced, 
gastight, welded steel casing, and shipped completely assembled with 
firing equipment, fittings and forced draft fan. For foundation, 

it needs only a simple concrete slab. 


C-E Vertical-Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 pounds 
of steam per hour ... for operating pressures up to 475 psi... 
superheat to 200 F in 20,000-60,000 Ib range ... for solid, liquid, or 
gaseous fuels. This boiler is a completely standardized design 
adaptable to many conditions, It is bottom-supported and needs no 
outside supporting steel. It operates efficiently over a wide range 

of output, and is easy to operate and to maintain. All parts are easily 
accessible for inspection. The VU-10 is a complete unit 

boiler, furnace setting, fuel-burning equipment, controls, forced 
draft, heat recovery equipment (if desired ). Regardless of fuel, the P 

same general cross-sectional arrangement of drums, convection bank aclgtabadead oh thiha 
and furnace wall cooling is used. Uniform design through . ae : 
each transverse section assures even water level in the 
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drum and uniform expansion, 


AIR SEPARATORS AND 


BOILERS, FUEL BURNING AND RELATED EQUIPMENT; PULVERIZERS 





SET INDUSTRY STANDARDS 


Whatever your needs for steam may be, in the complete C-E line of 
fuel burning and steam generating equipment, you will find a type and 
size just right for your plant. 


In the moderate capacity range, for example — that is, from 4,000 to 
120,000 pounds of steam per hour — the three completely standardized 
C-E Boilers shown here offer advantages of economy and over-all per- 
formance that make them standout values in their respective fields of 
application. 

These C-E Boilers are manufactured for the highest standards of 
performance, under a wide range of fuel requirements and operating 
conditions, Yet, because they are so fully standardized, their cost is 
well within the reach of the industrial budget. 


C-E Vertical-Unit Boiler, Type VU-55 


The VU-55 Boiler is available in six sizes from 50,000 to 
120,000 pounds of steam per hour ... for operating pressures 
of 250 psi or 500 psi in each size ... with superheat and heat 
recovery equipment if desired ... for liquid or gaseous fuels. 
Like the VU-10, this boiler is of symmetrical design, each 
transverse section being identical with every other section. 
Thus the gas temperature entering the boiler bank is constant 
across the full width of the unit. No outside supporting steel 





design for the VU-55 was originated by Combustion in 1925 
and has achieved wide acceptance among steam-power engi- 
neers everywhere. Its narrow, high furnace ... integral design 
of boiler and preheater .. . absence of exterior ductwork ... and the compactness resulting from 
modern, coordinated design — all help the VU-55 reach a standard of economic performance 
closely approaching that obtained in large central power stations. 


pe 
4 is needed, since the boiler is bottom-supported. The basic 





Other C-E Industrial Boilers 


In addition to the standard boilers shown here, the Combustion line includes 
many other 2-drum designs available for capacities up to 350,000 pounds of 
steam per hour, which can be designed to burn any commercially available fuel. 
These units are available for use with pressures up to 1375 psi and steam tem- 
peratures as high as 960 F. They may incorporate heat recovery equipment of any 
type, and can be arranged for difficult space conditions. So— whatever your 
steam needs —call Combustion for details on the complete line of C-E Indus- 


trial Boilers. B-747 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


FLASH DRYING SYSTEMS; PRESSURE VESSELS AUTOMATIC WATER HEATERS; SOIL PIPE 
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Choose the Combustion Controls 


NEW FOUNDLAND 
Grand Falls ITALY 


CANADA Anglo-Newfoundland Milan 
: Development Co Societa T 
Niagra Falls, Ont. eee Senne 
Ny a ‘ 4 sLtd Elettrica Italiang GREECE 
orth Americar nimid Ltc . . r 
ian Aliveri Station 


CANADA 
Edmonton 


Conadian Chemical Co 


ALASKA 
Fairbanks 
Fairbanks Public 


CUBA 
Havana 
Cia Cubana de Electricidad 


HAWAII p 


Kahului, Mavi COLUMBIA 


Hawaiian Commercial Benete 
and Sugar Co 9 
Wi Cerveria Andina . INDIA 
MEXICO Nagpur 
Toahiuvla Chandni Power Station 


Industrias Modernas 





VENEZUELA 
Amvay ARABIA 
Creole Petroleum Corp Aden 
Anglo-Arabia Oil Co 


CHILE 
San Vicente, Chile 


Corporacion de Fomento 


EGYPT 
Talkaha 


Westinghouse Electric 
International 


BRAZIL 
Rio Grandense 
Cia Energie Electrical 


THIS IS ONLY A PARTIAL REPRESENTATION OF POWER PLANTS 
OUTSIDE OF THE UNITED STATES WHICH RELY ON REPUBLIC CONTROLS. 





with a World-Wide Reputation 





REPUBLIC 


7 [ilomalc COMBUSTION CONTROLS 


Combustion efficiency is spelled and pronounced 

0 many different ways throughout the world. It's 

ecceck Mahe een die even expressed in two different units — pounds or 
kilograms of steam produced per unit of fuel 
consumed. No matter how you spell or measure it, 
however, its importance is the same to power 
plants everywhere — in ancient Peru or the distant 
Philippines. 





To get maximum combustion efficiency in power 
one, plants all over the world, engineers have specified 
fy >" nga Republic Controls again and again. With Republic, 
Taiwan Power Co. they know they are getting an extra “plus” in 

dependability because Republic Controls are 

ruggedly built to match the high availability of 


other equipment in the plant. 


In your plant, insure maximum combustion efficiency 
cette and dependability by specifying Republic. At your 
Brisbane service is an engineering staff with more than 


yo wacelieieiantiacdinas 35 years of specialized experience in power plant 
control to help you design the system that best 


4 AUSTRALIA 


ewer meets your needs. 
e Victoria State 


Electricity Commission 


REPUBLIC Automatic COMBUSTION CONTROLS 
@ For all types and sizes of boilers 
@ For all types of fuel 
@ For all types of firing 
@ For all arrangements of draft 


@ For all load conditions 


2240 Diversey Parkway Chicago 47, Illinois 
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Contracts are more profitable |B) Dae WANE E 
when you install dependable imo pues 


t} 


~ 
- 
of 
bal 
- 


In this heating installation, two De Laval 
IMO 10 gpm pumps, operating at 1,150 
rpm, 25 psig, supply preheated No. 6 fuel 
oil to the burners. 


= 


lo increase your present—and future—profits on commercial 
heating jobs, install dependable De Laval IMO pumps on 
pump and heater sets. Their simple, trouble-free design saves 
you money on service calls builds customer goodwill, 
for there’s nothing to get out of order or need adjustment. No 
pilot gears, no sliding vanes, no reciprocating pistons. 
De Laval IMO’s have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady 
flow without churning, pocketing or pulsation. 

A wide range of De Laval IMO models spe- 

cifically built for fuel oil service is available. re 

Capacities up to 80 gpm, pressures to 275 IMO Pumps 

psig. Write today for Bulletin LG-A. 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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“You see POWELL VALVES everywhere!” 


Not surpri ing when you re ilize that Powell there’ the pl ce for Powell Valve i\ iilable 
makes more kinds of valves and has probably through distributors in) principal cities. Made 
solved more valve problems than any other Ie” to 30” and 125 pounds to 2500) pound 
organization in the world. And this has been W.S. P. Bronze, iron, steel and corrosion re 
going on since 1846. istant alloys. On problems, write direct to The 

Wherever flow requires dependable control, Wim. Powell Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


(05th 
UZ 
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This installation of B&W 
Integral-Furnace Boilers at 
the Chicago plant of Wesson 
Oil Co. is producing “cheap” 
steam through efficient oper- 
ation and with minimum 
maintenance and labor. 





Sectional view of typical oil-fired B&W Integral- 
Furnace Boiler similar to units in service at Wesson 
Oil plant. Suitable for oil, gas, and coal firing the 
Integral-Furnace Boiler family is available in steam 
capacities to 350,000 Ib per hr. Cost saving 
features covered in bulletins available on request. 














on the record... 


> at 





Wesson Oil’s New Chicago Plant 
provide 


2 Ba. W Integral-Furnace Boilers 


FORMANCE. ECONOMY 


Despite unusually severe operating 
conditions, with frequent and wide 
load swings at odd times and with- 
out warning, two B&W Integral- 
Furnace Boilers at this plant are 
providing steam efficiently and 
economically, to the complete sat- 
isfaction of company engineers. 
And performance such as this is 
being duplicated in plant after 
plant across the country—both new and old— 
where operational savings over a relatively few 
years are proving sufficient to cancel the initial 


Wess 
Oi 


investments. 


Southern Cotton Oil Company—processor of 
the popular Wesson Oil and hydrogenated 
shortening—needed a fully-reliable steam sup- 
ply for its new Chicago plant, with “push- 
button” operation wherever practical. To meet 
these requirements, they chose long-life, auto- 
matically controlled B&W Integral-Furnace 
Boilers. Oil-fired at present, they can also burn 
gas and may be converted readily to coal firing if 
conditions warrant. Each unit has a steam Capac- 
ity of 40,000 Ib per hr at pressures to 250 psi. 


They supply steam for year ’round processing 
and carry the additional load for heating 
during winter months. 


An efficient system of automatic controls makes 
operation of these B&W Integral-Furnace Boil- 
ers quite simple. This emphasis on automatic 
operation has “paid off” at the new plant, which 
is producing steam with minimum maintenance 
and operating labor. These advantages are, of 
course, reflected in the plant’s low overall steam 
cost. 

Layout of the boilers and plant was under the 
direct supervision of Mr. L. C. Haskell, vice 
president of Southern Cotton Oil, working 
with the company’s consulting engineers, The 
Austin Company, who designed and constructed 
the building. B&W erected the boilers, then 
ran complete operational tests before turning 
them over to Southern Cotton Oil Company as 
satisfactory, operating units. We shall be glad 
to discuss details of any unit in the B&W “fam- 
ily” of Integral-Furnace Boilers in terms of 
your steam requirements. The Babcock & 
Wilcox Company, Boiler Division, 161 East 
42nd St., New York 17, N. Y. 


Service-Proved 


COST SAVING FEATURES 
of B&W Integral-Furnace Boilers for Steam Requirements from 2900 to 350,000 Lb Per Hr. 


@ Minimum floor space and headroom requirements 
®@ High fuel economy 

@ Smokeless combustion 

®@ Adaptable to all fuels and firing methods 

@ Economical fast steaming 

@ Water-cooled furnace 





@ Clean, dry steam at all ratings, even with 
high boiler-water concentration 
® Quick response to wide and heavy load swings 
@ Easy to inspect and clean 
@ High availability with least attention 


a 
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BOILER 
DIVISION 
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SMALL PLANTS, TOO} 


CAN PROFITABLY USE THE 


Mkt se wm 


N'-Ray equipment, used in the Nalco Laboratories as an 
aid toward providing positive water treatment results 


@ Water treatment service for small plants is 
an important part of Nalco's business. 


This indicates two things - ‘ 
If your plant is a small one, you can get 


Small plants find Nalco Service Agree- 


. And 


Nalco facilities and services are geared 


ments a profitable investment . . 


to handle — efficiently and economically — 
the needs of any plant, regardless of its 
size or the volume of water treatment 


chemicals used. 


the same security from water treatment 
difficulties as many of the world’s largest 
steam generating stations have with Nalco 
Service Agreements —and at a cost entirely 
in line with the size of your plant and your 
problems. Write today for complete details, 
or call your Nalco Representative. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 


¢ Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem Limited, 
Burlington, Ontario, Canada 





SYSTEM...Serving Industry through Practical Applied Science 
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reusable hydraulic hose 
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PUMPS, PUMPING 
112 High Pressure Pumps 


bulletin describes company’s serie 
driven, high pressure, hydrauli 
Lists eight models with discharge 
from LOO to 33.500 psi | 
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neering & Sales Corp 
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Cradle Mounted Pumps 


PACKINGS 


Braided Packing 
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Molded Packings 
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nolded = h 

luding 

hoyenou 


Crives 


MAINTENANCE 


Plant Cleaning Guide 

to-do-it charts based on in-plant 
tenance procedure are featured in Bulletin 
IF. 9394, a 12-pp pocket-size folder. List 


= } 
recommended cleanit ipplies 


How 


iain 


116 


tion methods. coneentrations and te mipersa 


ture for cleaning, treating water in ai 


onditioning, refrigeration units. Deseribe 
iterials, steam wuns 


ompany’s cleaning m 
Products, [ne 


ot spray unit. Oukite 


117 Synthetic Resin Coatings 
synthetic resin coating Vinvl 
rviarial |’ tisol Polyethylene 
oprene Silmoone wreck 
ef] to features and use in tha 


ition to 


LUBRICANTS 


Recommendations 


booklet ure 


118) Lubricant 
Featured in thi 
lubricant re mendation chart 


ae pp 
covering 
i wide rang iting appleation 
ind showing Omnpan 


1 tates | wl \| 


t yorking 


fa on metal L 


produc 
o provided are 
lubricants and 
ble pulling compounds. Includes product 
fing Adam Cool Son Drie 


119 


Specialized 
iainst corrosion and leakage loss espn 
ially when vacuum pump cylinders, pump 
Ives are used 
$K-20, 8 pp 
ustries, under 
Ineludes ap 
howing how 


i 


Lubricants 
ipplu ition 


Anti-Corrosion 
lubricant for 


packing glands, plug-type va 
ure lescribed in) Bulletin 1 
Lists lubricants for many ind 

rious operating: Condition 
pleation table or chart 
! en yainst more thar 


lubricants can 
vent Ini 


16}Q) corrosive ag 
tone Lubricating 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 113-114 











120 Dispersions for Industry 

This bulletin lists 40 di persion ol col 
loidal graphite, bdenum  disulfice 
vide, Gives typreal 
other data 


offering ad 


vermiculitt 
ipplicatior earrier 
Ineludes 
titages of new epo 
dag” colloidal graphite and molybdenum 
film coating Acheson Colloids Co 


listing ol dispersion 


resins 4s bosane 4 jor 


INSTRUMENTS AND CONTROLS 
121 


nw ODOT, 25 py 


! 


Industrial Instruments — Cs 
re med edition 


0 ‘ i 








Miatital sae 


solenoid 


on . . » Outstanding Among 
This Month’s Catalogs 
s aid 140 Choosing t 


nil ae OF various ssure Presenting valve 

122 Flowmeters ee engineering ter of matching the valy service 

; characteristics with vie require 

a neat nar ete 4s a 132 Needle Control Valves ments of the job, this pr ical 20-pp 
tt (pn bing 


haracterist ic cific booklet explains and ill basi 


he Right Valve 


‘ Ww is a miu 


design features of ga 
valves It tells, i 


yvunuyge how ench ofl 


t 
‘ 


works, and where 

[ise stem conmer 
bonnet-jomnt el 
discussed and the import 
Oper ition is treated \ 
devoted to common ma 


construction. Crane Co 


Bulletin GIOA-6087, 1S pp 


these steps to productive t 


too Lubricated Plug Valves 1 141 Productive Maintenance 
ence Boo a a ! how tater ‘ Cus 


» oF 


if 


gathering o equipment 
Trilhilhige ¢ tent of routine 


establishing a routine operat 


baren l ( 


124 p , ‘ ‘ nae ; - - cum estenins svstem, evaltlation for erit 
neumatic ontrollers : : ( 


nance, and establishing a 


| ‘ ' pore tenance program. General 


134 ete ay Valves fag cepet 142 Steam Heating Systems 


= : Five major types of steam heating 
tems, with and without 
| 


) rhilet i 
pam i full line of valves 


| ' ; ; oS ies power specialties sare “4 
1 oper on ¢ \ designed tor 
125 Dall Flow Tubes - ri my tre “ ‘ reco pitt =a hguuds etin 110, 2 aay, com 
: ; ' Features company’s 
OF engines b ' , ev on anata = tem, an automaticall 
ab ! si vacuum steam he 
os f ret 135 O-Ring Butterfly Valves idjusts its heat 
st ry ne othe outstanding teature ind sumption to outdoor 
venapeal Mudeo O-ring ditions Also deseribes 
booklet provides installations that are 
. pes ay tilsabole lor purposes other t! 
quirement . ‘ ‘ ! ‘ ‘ i 2 do osand = priee lst use steam supplied by central 


nelude bud bre ‘ ‘ Standard two-pipe vacuum 
126 Dual Purpose Instrument * detai 


sVatems are covered in 
! 


! ‘ : ‘ 
136 Piping for Permanence — In engineering Co, Div, Amv 
. ' ‘ enti 


COPTOSLOL fundamentals tf Filter Co., Tne 


C ompat 


ester it le 
merutior 


ting ems, this $2-pp 
t contains data based on 143 ‘**Dag’’ Dispersions at Work 


of wrought-iron How “dag colloidal dispersions 
re devoted to serve industry ts told in 12-pp illustrated 
* : erial. building Catalog 460. A table lists 40 basie cis 
: a ge ma. and wat ind its prob persions of graphite, molybdenum di 
127 oa Metering Gas Flow ; oe cant eggs "i sie sulfide. vermiculite. and zine oy in 
‘ ! } , ai le ‘ i rh al 
" ! ' I ' 5 anand - revnertesy . on various carners. Comparatn 


enturi tubs f 


size and consistency of es i 
is given, as well as dilution information 


. , , ind typical applications. Some 10S 
“¢ p> . sulletin ‘ 
13: oe Se ig Joints Bu . it products and processes aided b dag 
~ 1 — Soa “ad dispersions ire omentioned Acheson 
tratlen« ilter concrete ds pincer ( oll 
lows Co 
ubject to severe movement 


t Chemical Corp 
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128 Iivdraulic, Pneumatic Con 
trols Catalog le il ' 


ustrates compe Brew rahe ineis : WATER CONDITIONING BOILERS AND AUXILIARIES 
: 138 Water Conditioning Gadgets 144 Package Steam Generators 
| te 


Spy Chnieal paper, titled, ‘Prag Pwelve-pp Bulletin PSG-L describes com 

Water Conditioning pany’s Class VV steam generators, portabl 

sudget me ! vations of tl shop Ne bole 4 ‘ bv wmlers of sir 

129 Dynamometer Systems su eas i nara nee - hop-assembled water tu Doves _ 
etin Gl ’ in 


50284 I2-rp t . { e Erie ? rious devices ple and compact design and available 


' corrosion eapaerties trom LO00G to 30.000 Th ot 
per hour. Gives design and 
details of the boilers, also 


mensions. Hlenry Vogt M 


145 Forced Draft Burners 
139 Aids to Heat Transfer a og Unit Y », Llustrates 
filn orming corrosion mbhibitors alse d forced draft ‘ rod) burner 
VALVES, PIPING AND 29. Contains many references to pro ‘onl in 
ACCESSORIES a , = ih a — igned for pressurize 


or combination firing 


131 Solenoid Valves ; ed throus ) ‘ , , cor tion and operation 


\IE-5OO, Foy tl od. it | ! tz cludes ratings, dimensions 





models 











A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for 
feature how the new Hays electronic flow meter excels. 


Electronic operation — provides maximum accuracy (14°; of 
full scale differential), and speed (4 seconds for full scale pen 


travel). - “i 
Mercuryless transmitters — rupture-proof metallic bellows for 
differential pressure measurement. 
Continuous integration — motor-driven, continuous mechanical 
integrator is extremely accurate even on rapid load changes. 
Other features include powerful motor, easy readability, accuracy 
unaffected by normal temperature changes, optional explosion 
. COBMORATION 
and weather-proof transmitter. 


Write for bulletin 54-1074-222 and get the important facts. MICHIGAN CITY 7, INDIANA 
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Cleans Fire Tubes 


D> D> DDD FAS 7 >>> D> DDD 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes 
Roto expanding brushes and heads have 
separately replaceable wearing elements. Roto expanding brush, showing a replaceable 
These inexpensive parts save time, money, brush element. Brings down tube cleaning 
and critical materials. Send for details. cost. Meinteins high cleaning efficiency 


Roto solid wire brush 


Model $525 ROTOJET Air-driven Model $505 ROTOJET Air-driven 
Motor with swing-frame head Motor with 2-arm head for 2” 
for 3” 0.0. tubes ; 0.0. tubes 


147 Sussex Ave Newark 1, N. J. 
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146 Heavy-Oil Burner — Features 
of this company’s new Model 4 Hev-E-Oil 
burner are stressed in illustrated Bulletin 
AD-131. Fuel savings afforded, compact 
ness and simplicity of design, starting ease 
are discussed, Cleaver-Brooks Co 


HEATERS, HEATING 
147 Unit Heaters — Bulletin 7517 


18 pp, presents full information on latest 
design of this company’s Venturafin unit 
heaters for steam or hot water applic ations 
Giives features of construction, general 
engineering data, capacity tables. Fully 
illustrated with photos of horizontal and 
vertical models, dimensional drawings and 
piping diagrams, booklet includes tips on 
selecting heaters. American Blower Corp 


148 Case Studies on Heaters 
This brochure of engineering case studies 
includes nine bulletins, showing how com 
pany’s counterflo oil or gas fired warm 
air space heaters were used in diversified 
manufacturing plants. Industries inclu 
paint and glass work, mining, tool con 
struction, others. Drayo Corp 


149 Gas Heaters — How, why and 
when to use gas-fired unit heaters is out 
lined in pocket-sized Bulletin SA-541-A 
20 pp Includes hints on heater selection 
and installation, schematic diagram e% 
plaining how heater works, instructions 
for estimating heat loss and computing gas 
requirements. Reznor Mfg. Co 


TURBINES AND ACCESSORIES 
150 Industrial Turbines—\I: 


chanical drive turbines rated from 10 to 
1200 hp and 1000) to 6500 rpm ire described 
in a revised bulletin, GRA-4955B, 20 pp 
Design features as well as applications for 
pumps, compressors, fans, blowers and 
other equipment are covered. Crenerously 
illustrated, this booklet gives details of the 
lubrication system, dimensions, procedure 
for calculating approximate steam rates 
governing system. General electric Co 


151) Turbine Oil Conditioners 

Bulletin A-985 analyzes the problem of 
conditioning turbine oils and describes a 
line of conditioners. Gives details on basic 


components ol the conditioners | 


Hoffman Machinery Corp 


TOOLS, WELDING 
152 Timesaving Tools — Sixteen-pp 


Catalog 35-Ic covers a line of tools for 
electricians, plumbers and = construction 
workers. Pictures and gives ordering and 
ipplie ition information or pipe ind tubing 
benders, cable pullers, joist borers, knock 
out punches and cutters, plumbers’ bit sets 
and electricians’ auger bits, many others 


(jreenlee Tool Co 


153 Welding Electrodes—A: 

nounced is one of the most complete 
manuals av ttlable on stainless steel weld 
ing electrodes, 24 pp Bulletin WE-166 
covers in detail the me tallurgy of stainless 
steels. Provides selector tables, other tabu- 
lar material on welding processes Describes 
each of company 8 we lding electrodes as to 
tvpiceal mechanical properties, chemical 
analysis range of deposited metal, recom 
mended amperage and voltage range 

Welding Products Div., A. O. Smith Corp 


REFRACTORIES 
154 > Pire« lay Brick 


hD-C, Spp, illustrated in color 





At New Aurora 
Steam Electric Station... 


The four Allis-Chalmers pumps at the Aurora Steam Elec- 
tric Station — installed two to a power unit are 6x6 
9 stage, rated 475,000 Ibs/hr, 1035 gpm at a total dis 
charge pressure of 1585 psig. Water temperature is 300 F 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


HE NEW 88,000-KW AURORA STEAM ELECTRIC 

PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting engineers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps, 

WHAT ARE YOUR PUMP NEEDS? 
Whether you require boiler feed, condensate, 
circulating or other power plant pumps — a 


careful study will reveal why more and more 
utilities are specifying Allis-Chalmers. Check 
the design features, the operating advantages, 
the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


ONE SOURCE FOR THE ENTIRE UNIT 
Allis-Chalmers can supply the complete unit 
of pump, motor and control — all of coordin- 
ated design and manufacture. And you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. A.4407 


For detailed information, call your A-C district Office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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PiastiCell Type PL-29 PlastiCal Type PCL-29 


C2aD 


batteries 


Auxiliary Power 


. 


Switchgear 


modern C&D batteries—specifically 
ontro vitchgear, and auxiliary power applications. The 
rie ‘tasuCal and PlastiCell, are available in practically any 

rom 10 A HL. to OAH 
lead-calcium grids for maximum life—conservatively engi- 

ears in full-tloat service 
PlasuCell has positive plates made of high-tensile alloy grid metal for extra 
hile d has a projected life of 14 years in float service. With both PlastiCal 


il 
and PlasuCell ni get 


1 Extra-long life. Exclusive design combines advantages of both sus- 
pended and supported plate construction. 


2 Triple insulation — thick Fibergias mat, microporous separators, and 
perforated Koroseal retainer. 


3 Saftee Vent — outstanding C&D development that prevents accidental 
battery explosions. 


4 Crystal-clear plastic jars—heat-resistant and hermetically sealed. 


5 Plastite Post Seals—easier maintenance. 


¢:D BATTERIES, INC. 


of Conshohocken, Pr. 


Manufacturers of industrial Batteries since 1906 


Sales and Service Offices in 
Principal Cities from Coast to Coast 


For Details — 


Write for new C&D 
Specification Bulletins 


CP-536 
on PlastiCal Batteries 


CP-537 
on PlastiCell Batteries 
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Alamo and 


two super-duty fireclay bricks 
(iives 


Varnon, giving their advantages 
technical details ipplre ithom information 
for iron and steel industry, others. Charts 
indicate refractoriness, porosit relative 
loss in panel spalling test. Harbison 


Walker Refractories Co 


155 Refractories for Ceramics In- 
dustry — This 28-pp booklet is a guide 
for the selection of suitable refractory ma 
terials for specific applications. Includes 
temperature conversion chart, tables on 
thermal conductivity and expansion, brick 
shape combinations required to turn given 
Norton Co 


diameters, conversion tactors 


LIGHTING 


156 Standard Lighting Specifica- 
tions — The 1954 printing of “RLM (Re 
flector and Lighting Equipment Mfrs 

Standard Specifications — for Industrin 
Lighting Units’ includes new data on 
“upward component” lighting units such 
as coefficient of utilization tables, lumi 
naire distribution data and « indiepower 
distribution curves, plotted s 
“parallel and 5 deg \ 92-pp booklet 
this new edition contains latest approved 
revisions. RILM Standards Institute, Ine 


t “normal 


157 For Emergency Lighting 
Bulletin EL-1S1 describing company’s se 
contained Nicad emergency lighting unit 
lists these rwivantages sutomiathe and 


It 
I 


mstantaneous operation upon power hall 
ure, neon pilot lights showing re Lines 
and high rate charge Hltumination ol 


10,000 sq ft tor two hrs. Nickel Cadmium 
Battery Corp 


OTHER EQUIPMENT 
158 Bulk Storage Tanks low 


this manufacturer’s bulk storage ' 
| this hand 
Dimen 

lel 


serve many industries is told 
somely illustrated 28-pp bookl 
sions and Capacity data ire 
standard horizontal and vertical tanks ar 
those for underground storage. Mat 
stallations are pretured | 
turer's plant facilities are ce 


Tank & Mig. Co., Ine 
159 How to Apply Jacketing 


Appheation instruetioy tattaiin 
wketing for the went ! 
lated lines, towers 

provided in Foldes 

detailed drawings, thi 


ed. Graver 


on cutting lapping 
screws and strapping 





Postage-free cards for 
ordering catalogs are on 
pages 113-114. You may 
also use the cards to ask 
for further information on 
the advertised products. 











160 Crawler Tractors Manulsa 
turer’s complete line of diesel-powered 
crawler tractors is discussed pictorial 
Facts on a New Breed of Tractors 
16 pp Follows 7Jime magazine s tormat t 
show operation special rdvantages of the 
crawler tractors. Traetor Div., Allis-Cha 
mers Mig. Co 


161 For Improved Sewage Han- 
dling engineering Manual W-317-Bli 





In the 267 new | ub! I m™ central station 


units being started in 40 different states 


during the 1953-56 period, 75% of the 


boilers will be equipped with 


a 
| 
| 

= q 


Consolidated Maxiflow Safety Valves; 





...35% will also have Consolidated 


Electromatic Relief Valves. These 


D 
GNSOLIDATE 
CU 


bulletins yen tell you why. 


N 


Consolidated Maxiflow Safety Valve | Consolidated Electromatic Relief Valve BULLETIN 720 tet) 
BULLETIN 707 contain 
the preate a I 


data about how this valve assure (1) more ace 
fe capacity, boiler operation; (2) more 


urately balanced 
manent tightne and easily (3) powel 


uniform line pre; 


ure 
conservation; (4) Ie 


maintenance of 
blowdown that make pring-loaded 


, afety valves; (5) greater protection 
1} lve outstanding in safety against overheating your superheater; (6) increased 
Gy j efficiency for your steam generating plant. 
Y 
G, 
oN 

? Both | etins g > ( ; 


‘ omplete pecipicattion Write for copie 


CONSOLIDATED VALVES 


TAL A product of MANNING, MAXWELL & MOORE, INC. sreatroro. CONN. 


MAKERS OF CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ AND ‘AMERICAN-MICROSEN 
IDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, AIRCRAFT PRODUCTS. BUILDERS OF 
HAW-BOX’ AND 


LOAD LIFTER’ CRANES, BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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ONTROL IS VITAL 
in Steam Traps too! 





SUPER -SILVERTOPS LAST LONGER 


The Patented Guided Bucket 
Is Controlled by a Hexagonal Tube 


Uneontrolled action inside a steam trap causes 
trouble. In Super-Silvertops every moving 
partis ‘guided Ina true ecnginecring manner. 
The S Sil buck like oth ca 
ie per livertop micket, nike ote! 1S GUIDED 
traps, | carelully directed on a hexagonal BY THIS 
CENTER 
tube. Phis patented arrangement gives Super- TUBE 
Silvertop users proper venting of condensate 
and air tor a longer period of time. All parts 
are always in perlect alignment the bucket 
can't hit the side walls ... valve must close 
positively and firmly against the seat. That's 
why Super-Silvertop cuts the cost of steam 


trapping and reduces trap Inaintenance, 


Insist upon Super-Silvertops, stocked by 


leading jobbers « erproheve. 


Quality Steam Traps Since 1886 
SOLVING STEAM TRAP PROBLEMS 


p increases efficiency of 
ricttitha 


enance. Mail « 


THE V. D. ANDERSON COMPANY 
1977 West 96th Street « Cleveland 2, Ohio 
Subsidiary of Chesapeake Industries Inc. 

Gentlemen: Please send without obligation a copy of “Solving 
Steam Trap Problems 

Nome 

Company 


Address 


c-——— SS Oe ee ee 
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28 pp lescrily iiltustrate COMTLp AL 
Comminutors tor autommticall screening 
ined eutting coarse solids In raw sew it 
Discusses function, seleetior tpplieation 
ineludes hydraulic performance charts 
dimensions, typical channel designs. Worth 
ington ( orp 


162 Steel Mill Power Equipment 

Power generation and conversion in steel 
mills is discussed in Bulletin GieR-S92 
S pp which proy ides an analysis of steel 
mill power generating equipment and a 
discussion of various power sources In 
cludes data on cost, steam pressures and 
temperature, size ol turbine-generator sets 


connections. General kleetric Co 


163 For Climate Control Sul 
letin 122, 8 pp, introduces an air condi 
tioner designed for precise and economical 
control of air te mperature ind moisture 


tal 


ells 
its features, and pietures some installa 
tions. Tells how it may be used in heating 


ind cooling processes, and how it permits 


Illustrates design of the new machine 


ind the manufacture of a product in any 


climate at any season. Niagara Blower Co 


processing Ol mnoisture-sensitive liateriiats 


164 Continuous-Cast Bronze 
Hlow Asareon 773 continuous-cast bearing 
bronze can save money in maintenance and 
production by virtue of its advantages in 
length, size, machining time, metallurgical 
characteristies and physical properties is 
explaine Lin this 6-pp bulletin Also details 
the process by which a vartet ol bronze 
illovs is east into rods, tubes and shapes 
Continuous-Cast Products Dept Amer 
ean Smelting and Refining Co 





Wh Aer 
121 122 123 1 
6 127 02%)129 


It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the two post cards pro- 
vided on pages 113-114 











165 Submerged Gombustion 
Equipment This IS-pp application 
manual tells where and how to use sub 
merged combustion equipment in) various 
industries. Discusses such applications as 
concentration of corrosive solutions, heat 
ing and oxidizing of asphalt, generation of 
iniflearnarnical ole iises by erncking ree cled 
toch and he iting large volumes of water 
Additions and supplements to manual will 
be miatiled to thease whe reque sf this origin il 
manual Sule reed ( ombustion Co aol 


America, Tn 


166 Industrial Plastic—Ca! tlog 
B-5S78, 50 pp, illustrated in color, is a 
handbook on industrial Miearta plastie 
giving all grades and forms in which it is 
supplied ilso) chemical mechan il ina 
electrical properties of ¢ ich. Color keved 
lor CLs \ relerence handbook discusses 
laminated and molded Miearta Ziving 
design and application information on 
directional loads, also machining data 
Westinghouse llectric ( orp 





» two views of a 35 
Other prior to partial 


CUTS \ 
MAINTENANCE COSTS 


REFRIGERANTS 


Designed for today’s water conservation requirements, and 
ONSIBILITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
SINGLE RESP meets the need for a proven, readily cleanable condensing unit. 
. p , , The Vogt Condenser Tower consists of a multipass 
Vogt, leading builder of refrigeration con- : ; : 
ar straight tube condenser, a receiver, an oil trap, a cooling 
densers, assumes responsibility for engineer- tower, and a water pump. Removable cast iron heads permit 
ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 
Water costs are extremely low since the cooling water is 


SHOP FITTED: recirculated continuously and requires only a small amount of 


: makeup to replace losses due to windage and evaporation. 
To cut down field assembly labor. Requires as , . ‘ oof ; 
Condenser Tower units are available in capacities ranging 
no cutting or fitting of pipe. from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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Automatic Control Systems 


The many advances in the design of components and the arrangements 
of Hagan Automatic Control Systems are the result of thirty-five years 


of experience with all types of control problems. 


The accuracy, dependability and versatility of each unit permit Hagan 


engineers to select the right combination of equipment for coordinated 


accomplishment of every function required of a system. 


The following are just a few of the services for which successful appli- 


cations have been made. 


Automatic combustion control for boilers 
of any size or pressure, firing all types of 


fuels, singly or in multiple 


Boiler drum water level control, with auto- 
matic compensation available for boiler 


load or water density. 


Draft or pressure control over a continuous 
range from fractions of an inch water 


column to 5000 psig. 


Superheated steam temperature control. 


Steam pressure and temperature control for 
all types of reducing and desuperheating 


stations. 
Controls for air preheated temperatures 


Feedwater heater pressure or temperature 


controls 


Controls for paralle | or se quential ope ration 


of fans, blowers or pumps. 


HAGAN 
HALL 
BUROMIN 
CALGON 





Ring Balance Instruments 


When you buy Hagan Ring Balance Instruments, you choose the most versatile units 
available for the service involved. The following are some of the factors which make this 


a reality: 


Interchangeable sensing elements for full scale Spring resistance system produces reliability at 
differentials from 1” to 560’ WC lower flow ranges 


Full scale range of each element adjustable over Mercury level ts not critical 


7 to 1 ratio. 
No stuffing boxes or pressure-tight bearings 


Dead weight calibration check can be made 
without disconnecting the meter from the line Ample operating power at all rates of flow 


The breadth of application of Hagan Ring Balance Meters is indicated by these successful 


installation types. 


Recording, indicating and integrating flows of Pneumatic or electric signal transmission available, 


water and steam, or liquid and gaseous fuels 
Density Compensated recording of boiler drum 


Simultaneous records of two separate flows, water level. 


measured in a single meter housing. Flows may 
\ j . Density compensated recording of gas or liquid 
be added or subtracted for accounting and dis- 
, : flows 
tmidution purposes. 
Flow ratio control for liquids and gases 
Pressure and temperature Compensated records 


of steam and gas flows. Remote recording, indicating and integrating 


Our engineers will be glad to suggest the Automatic Control and Instrumentation best 


suited to your requirements. 


HAGAN CORPORATION 


HAGAN BUILDING PITTSBURGH 30, PENNSYLVANIA 


Boiler Combustion Control Systems « Ring Balance Flow and 
Pressure Instruments ¢ Metallurgical Furnace Control Systems « 
Control Systems for Automotive and Aeronautical Testing Facilities 
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Chalmers Motor Low, wide bowl plays an extremely important part in 
ease of loading. Tests have proved that loading resis 
tance is largely determined by the height to which the 


on Alli 
New coal entering the bowl must lift the 


Curved and offset cutting edge 
all the horsepower on the center 


Scrapers concentrate 
ection during initial penetration. The penetrating abil 
load is built 
itself 


ity of a round-end spade helps illustrate the practical 
load directly above it in order to make room for 


of this Allis-Chalmers design 


sound 


This chart shows how loading resistance continually 
increases as the load builds up how the lower, 
wider bowl of an Allis-Chalmers Motor Scraper requires 
less time and power to get the same load 

‘ va 


a 


ae ee a ee ee) 





Check over these features of the Allis-Chalmers 
TS-300 Motor Scraper, point by point. See for 
yourself the sound reasons behind its design. 
Compare it feature for feature, dollar for dollar 
with any machine in its class, and we believe 
you'll agree that this TS-300 is the number one 
Motor Scraper value for coal handling. 

Its 4th gear speed of 22.5 mph and heaped 
capacity of 1314 tons (18 yd) means efficiently 
moving big quantities of coal long distances. Big 
horsepower-to-load ratio 20.7 hp per ton 
(heaped) contributes to fast loading and big 
loads. Its weight of 47,900 lb (empty) helps 
compact coal to avoid fire by spontaneous com- 
bustion. Note also the features illustrated below 
which mean better performance all through each 
trip. 

Your Allis-Chalmers dealer will be glad to 
show you a Motor Scraper at work in fact 
demonstrate one right on your own coal stock- 
pile. We suggest you see him or write us for 
more information. 


ALLIS:CHALMERS 


RACTOR DIVISION ° MILWAUKEE 1, U.S.A. 


The combination of slightly deeper center cut and cor- Forward movement of ejector is timed with lifting ac- 
rectly angled cutting edge shapes the load as the scraper tion of apron, which provides a continuous flow of 
fills. The greater volume of coal flowing into the center coal to insure a smooth, even layer 

of the bowl “boils” forward, to the rear and to the sides, 

producing an automatically heaped load without ex 


cessive spillage 


These diagrams show how an automatically heaped High apron lift prevents any possibility of material’s 
load avoids costly spillage even though the center is jamming. Even when loaded from overhead, anything 
built up above the sides of the bowl. that can be put into the bowl can be easily ejected. 
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ONE OF SEVEN WORTHINGTON DEAERATORS installed by Stone and Webster Engineer- 


ing Corporation, engineers and constructors for Virginia Electric’s growing power system. 


Now there are seven Worthington deaerators 
at Virginia Electric and Power Company 


Back in 
pany first started buying steam power equipment from 
Worthington 

Since that time, VEPCO has installed seven Worth- 


1939, the Virginia Electric and Power Com- 


ington direct-contact deaerators in new or existing sta- 

tions, the latest deaerator going to work in 1953. 
There's a good reason for all this repeat business 

performance. Worthington deaerators, like all Worth- 


ington steam power equipment, are built for service, 


built to keep going year after year under the most 


rigorous Operating conditions. Features like easy tube 
accessibility, Worthington’s patented tray system and 
specially designed distributing weirs add up to eco- 
nomical, dependable operation — with extremely low 
Matter of think our 


deaerators are the best salesmen we have. 


maintenance costs. fact, we 


Get in touch with your nearest Worthington district 


office for bulletins and information. Or write to 


Worthington Corporation, Steam Power Division, Sec- 


tion S.4.1, Harrison, New Jersey. $.4.1 


WORTHINGTON 


SS 


- , 
Te AMMA a 


“ 


x > 
————— 
> 
—x 
acnnwes a 
A SS 
x ve >> 
ASS ERLSNUNURR NN " 


A GREAT TEAM IN STEAM 


Boiler Feed 
Pumps 


Steam-Jet Ejectors 
and Vacuum Pumps 


Deaerators 


Surface Condensers 
and Auxiliaries 


Steam 
Turbines 


For more data circle 527 on Post Card 


NEERING 








Florida Power & Light Company's ultra-modern 
Cutler Plant is an outstanding example of beauty 
and efficiency in engineering. The inset shows 
one of the four giant turbines which are lubri 
cated with Gulfcrest Oil. 


Setting the pace for Florida’s phenomenal eco- 
nomic growth is the Florida Power & Light Com- 


pany which serves 452 thousand customers in the 


Sunshine State. Included in its current $332 mil- 
lion expansion program is the giant new Cutler 
Plant—largest in the state. 

The four huge generators (whose capacities 
total 160,000 kilowatts) and auxiliary equipment 
in the Cutler Plan: are lubricated with Gulfcrest 
—the world’s finest turbine oil. 

Gulfcrest Oil was not chosen at random for this 
important job. It has a background of superior 
performance in other Florida Power & Light 
Company plants, as well as in scores of other 
prominent utilities in Gulf’s marketing territory. 

In many installations Gulfcrest has been in 


service over 15 years without any significant 


change in its original characteristics, and with 
neutralization numbers always remarkably low. 

You'll be joining an impressive group of satis- 
fied users when you fill your turbine system with 
this outstanding oil. 

Your nearest Gulf office has a Gulf Sales Engi- 
neer always available to recommend the proper 
grade of Gulfcrest Oil for your turbine. Call him 
today, or write to the Gulf Oil Corporation, 1822 
Gulf Building, Pittsburgh 30, Pa. 
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Installed at Dunkirk Station are American 
Installed at Niagara Mohawk’'s Oswego slower secondary air fans with inlet vane control. 
Station are two American Blower In Rated capacity, 112,000 cim, 12” wg, 1190 rpm. 
duced Draft) Fans, rated 181,000) cfm 
f@ S10°h @ 14.0% SP @ 1150 rpm @ 
15 BHP. bach is driven through an 
American Blower Gyrol Fluid Drive 





Beal er 
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capacity to 2,682,000 kw 


Niagara Mohawk Power Corporation is one of the 

world’s largest private producers of electrical power. 

/ : ‘1 84 hydro-electric and seven steam-clectric sta 
In” . B/ CTA) With § ‘ ‘ ‘ 
Ame / /( G11 0TUeET tions, Niagara Mohawk serves a 22,000) square-mile 
territory in New York State, and supplies electricity 


>, oo 
Repor l§ OW to 3,100,000 people. 


Progress 1H Power To keep pace with the growing power needs of its 


customers, Niagara Mohawk has spent a total of nearly 
$350,000,000 for new and ¢ xpanded facilities since the 
war. During 1953 and early 1954, approximately 300,- 
000 kw of generating power were added, bringing thi 
system's total rated capacity to a mighty 2,682,000 kw. 


\merican Blower has played an important role in 
this expansion program. It has supplied many of 
Niagara Mohawk’s Stations with Mechanical Draft 
Fans and Gyrol Fluid Drives for boiler feed pump 
and fan control. Recognized for its dependability and 
economy of operation, American Blower equipment 
including Dust Collectors, Fly Ash Precipitators and 
Heavy Duty Steam Coils, is used exclusively in power 
plants throughout the country, 


If you are planning to expand or modernize your fa 
cilities, get in touch with your nearest American Blower 
Branch Othce, or write us direct. We will be pleased 
to work with you on your air-handling problems. 


imerican Blower Creal Bluid Dives conteol the speed of AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
Boiler Feed Pumps at Dunkirk Steam Station. Rated capacity CANADIAN SIROCCO COMPANY, LTD., WINDSOR, CANADA 


of each Fluid Drive is 1.250 hp at 3.500 rpm. Niagara Mohawk 


also uses Gvrol Fluid Drives for tan control 


Division of American Radiator & Standard Sanitary Corporation 


se" Be 
. 


AMERICAN (@) BLOWER 


\ 


feet 


Charles R. Huntley Steam Station 
on the Niagara River near Buffalo, 
NLY., is one of the country’s largest 
generating plants 





TILE e DETROIT CONTROLS e KEWANEE BOILERS e ROSS EXCHANGERS « SUNBEAM AIR CONDITIONERS 


For more data circle 529 on Post Card 








NEWS 








EQUIPMENT 


























COATINGS have 
epoxy resin base 


1—DRY FILM 


Two new day dispersions, No. 21 
colloidal yraphits and No 


molybdenun 


ontaining 


3 (containing colloidal 
| ilficle ° | r 


bane 


advantage of 
for dry, lubricating 
Films formed with these di 
aid to show excellent adhe 
istance, to be unaffectec 
, and suitable for use 
do not exceed 500 F 
All t whether or not 
pretreated, can be with these 
noted, and when applied 
recommen 


epoxy 
esin at a 
eoating 
persions are 
onand wear-re 
ils and solvent 
vhere te mperature 


pn of urlace 


coated 
dispersions, it} 
wccording to manufacturer 
dations they offer corrosion-resistance 
Ache on Colloid Co 


ind lubrication 


GENERATOR for 
many applications 


2—IMPULSE 


The Serie {7000 Impul e Generator 
t of kind 
f 


into pulses of 


innounced as the fir con 


ert mechanical energy 


Originally developed 
industrial applica 
tion alarm systems, 
operation of solenoids, or wherever an 
required and only 


electrical 
for military use, it 
include use in 


enery 


electrical impulse i 
light mechanical force is available. The 
elf-re alter operation 
application of additional me 
impulse generator | 
under water 
char 


init ! toring 
vithout 
chanieal forces Ihe 
iid to 
vithout 
ueteristsh 

No maintenance or adjustment is re 
company; the generator 
posse no stored potential energy to 
cause premature or unintentional opera 
tion. Size, shape and weight of the gen 
may be varied to meet operating 
mechanical force 
electrical energy output 
The are also available 


ealed. Microloe 


operate succe full 


impairment of electrical 


quired, say 


erator 
requirements of 
nput, desired 
ind weight 
hermetically 


pace . 


3—PANEL INSTRUMENTS de- 
tigned for high visibility 


Clear plastic fronts and in-line pointers 
and dials are feature of the Model 610 
group of 4!.-in. switchboard and panel 
nstruments. The plastic fronts are de 
igned to admit maximum light on the 
dial from the sides, top and front, and 
thus eliminate need for internal illumina 
tion under normal operating conditions 
lhe in-line pointer and dial, in which the 

le is raised in plane with the pointer 


tip, serve to eliminate parallax errors 


Described here are new and 
newly improved products. Use 
the Reader Service Cards on 
pages 113-114 to ask for more 
information on them. Just circle 
item numbers of all the products 
in which you are interested 


and permit accurate reading at an 
angle. Lower portion of the plastic front 
is normally black, but other colors can 
be furnished. The instruments can also 
be furnished with black Bakelite fronts, 
with or without in-line pointers and 
cales. At additional cost, internal illumi- 
nation can be furnished on the Bakelite 
instruments with flat dial A bulletin 
covering the new line gives prices and 
additional data. Weston Electrical In- 
trument Corp 


4—RECORDER has plug-in re- 
ceivers, year’s automatic inking 


A receiver recorder for pneumatic and 
electric transmission tems In power 
and process plants, this instrument is 
designed to record any measured vari 
able which may be converted to pneu 
matie or electric signals. It keeps con 
tinuous, independent records of one to 
four pneumatic and electric transmi 
ions in any combination. Plug-in pre 
calibrated receivers make this possible 

The receiver units (shown in the fore 
ground of the picture) may be plugged 
into rear of the recorder casing (right) 
to form any combination of one to four 
records. These units may be added or 
interchanged for adaptation to new or 
revised metering and control applica 
tions. Two plug-in escapement-type in- 
tegrators may be included in the same 
‘asing with two flow records 

Fountain type recording pens provide 
continuous feed a year without refilling 
The new recorder is designed for panel 
mounting, requiring a cut out only 14 
hy 17 in. Panel bolt holes and studs are 
not required. Recorders are available in 
green, buff, gray or black baked enamel 
finish. Bailey Meter Co. 


5—POWER RELAY for use in 
pneumatic systems 


The Autronic Type P2R Power Relay 
described as an electro-pneumatic tran 
ducer designed to operate with 
pany’s Autroniec Control System to 
eliminate transmission lags. It takes the 
electrical output from the Autronic 
Controller or manual control and con 
verts it to an air-loading pressure pro 
portional to the electric current. A 
manufacturer points out, this makes it 
possible to utilize the low cost and 
flexibility of air-operated valves without 
the transmission lags normally encoun- 
tered in all-pneumatic systems. The 
equipment can be made explosion-proof 


com 


This relay operates on the null-balance 
principle in which a mechanical force is 
balanced against the force produced by 
the air-output pressure from the pneu- 
matic pilot. Maintenance of this relay is 
said to consist mainly of occasional 
cleaning of the pneumatic pilot and 
booster relay. A bracket is provided for 
wall mounting; or the relay may be 
mounted on the valve by means of the 
pipe connection to the valve diaphragm 
chamber. The unit can be used reverse 
or direct acting. The Swartwout Co 


6—TAPING GUN speeds up elec- 
trical harness wrapping 


Scotch Taping Gun E-2 is specifically 
designed for use with company’s 4 y-in.- 
wide Scotch brand plastic electrical 


tape, No. 33. Weighing less than 20 oz, 
with a 36-yd roll of tape in the circular 
magazine, this gun lets you bundle wires 
and cut the tape in one quick and easy 
motion. In use, the tape protruding from 
the gun is stuck to the wires by the 
thumb, threaded around the bundle by 
the curved tip, and then cut with a 
touch of the thumb button. The end of 
the tape is pressed down to complete 
the wrap. The slender, 10'»-in. curved 
tip serves as a convenient “‘needle”’ to 
thread the tape around the wires on a 
cable layout board or in hard-to-reach 


spots. Minnesota Mining and Mfg. Co 


7—RAMFEED STOKER is bin-fed, 
package unit type 
This new model is a unitized design in- 


corporating manufacturer's Flo-Tube 
Conveyor and Ramfeed Stoker of either 








A New Disc... 


A‘‘New”’ Valve 


~ s & S et ea 


Crane No. 7 Brass Valves with 
quick-change composition disc 


Save time, trouble, and money by standardizing on these Crane 

quality 150-Pound Valves. Simple to service. No big inventory of 

replacement parts. Just a few extra disc holders...a supply of 

composition discs. That’s all you need for a wide variety of fluids 
. and an economical maintenance program. 





The composition disc takes most of the normal wear —stands 
up well under ordinary usage —seats easily even on air and gas 

absorbs foreign particles that might cause leakage in metal 
disc valves. When a leak shows up, make a “‘new’’ valve —with 
a new disc. Simply dismantle the union ring, lift out the trim- 
mings, replace the disc holder assembly. Takes only a few min- 
utes. Save the disc holder you removed —use it with the next 
replacement disc. 

Rugged construction throughout. Sturdy bonnet joint, well re- 
inforced by heavy union ring—can be repeatedly dismantled and 
reassembled. Get better acquainted with the Crane No. 7 line 
...for steam, hot and cold water, air, oil, gas, gasoline, and 
many other fluids. 
































No. 7 Globe 
Sizes ' to 3-inch 


GLOBES, ANGLES, AND CHECKS 


Ask for folder AD-1682R—contains full 
facts on the No. 7 brass valve line and the 


companion No. 27 check. Your Crane Rep- Bie ¥ No. 27 Check 
Specify No. 9 for Flanged Ends - , : 
Sizes ‘4 to 3-inch 


No. 7 Angle 
Sizes se to 3-inch r 


resentative has a copy for you—or write 
direct to address below 


2 


Q 


THE BETTER QUALITY... BIGGER VALUE LINE... IN BRASS, STEEL, IRON 


CRANE VALVES ; <2 


CRANE CO., General Offices: 836 8. Michigan Ave., Chicago 5, Ilinois a BUYER 


Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS © PIPE + PLUMBING + HEATING 
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claimed dust 


| 
coal direct 


Vulean or LoSet type. It 
free, and designed to conve 
om storage to furnace without manual 
When equipped with bin level 
tart when 
the hopper mpty, and stops when the 
hopper full. The flow of coal to the 
{ lace IS pro-ri 
rols according t an 
explained, and the only 
nece ary } thie 


attention 


ontrols, it automaticall 


automatic con 
demand, it 

attention 
removal of ashe 


The 


quencninyg 


once 


toker can be 


pi pe to 


or twice a day 
equipped w 
make the ash al dust-tree 
Aces rdinyg i jufacturer, the eost 
of thi and little power 1 
required. It can be installed from the 
front, side, or rear of the bo ler. Combi 
inclined 
vhere two 
with 


toKer 1 1OW 


and con 


ipplied 
upplie d 


nations of horizontal 
yvors ean also be 
are to be 


ore hopper 
Canton Stoker ( orp 


8—WET COLLECTOR for diffi- 
cult dust control jobs 


CW-1i 
igned for dust control prob 
cannot be olved b cloth 
neluding ten perature 
combustible 


abrasive and or 


Che Type a centrifugal wet dust 
colleetor de 
len vhich 
type collector 
or mol 
lu ’ 


obnoxious dust ind combinations of 


ture explo ‘ or 
corrosive, high 


the toregoing 
Of counter-current design (air flow 
and tower 
of multiple 
water en 


counter eurrent to water flow 


t pe con truction, it con t 


ections and a final 


Vet vane 
ection Ihe diameter 
collector varie in proportion to 
handled and the 
erned b 
Vater sup 
vet “une ection 


inment vane 
olume number 

une ection vo 
application requirement The 
above the top 
ind flows downward, or 
upward flowing air, which enters the col 
lector through the lower tangential inlet 
Ihi design i claimed to provide 


impingement ur 


pl enter 
counter to the 


it! increased ace 


and impart vigorous centrifugal action 
to both air and water to produce thorough 
Increased capacity is ob 
pace, Say company, 
ented. Water and 

ludge from the 
top 
ettling 
lated 


intermixing 
tained in reduced 
ind channeling is prev 
lust are discharged a 
ower cone and clean air 
outlet After clarification § in 

tanks, the water ma be recire 


Pangborn Corp 


from the 


10—ALUMINUM PAINT for metal 
surfaces up to 1000 F 


Hot Surface Aluminum SP-415 combine 
fine aluminum paste with a= special 
ehicle and i hipped in double ce 
partment containers. Applied to st 
while for 
boiler , Pipe 
exchanyer 


warm, it i ugyvested 
, heaters, flues, retort 
and similar 
jected to heat. It may be 
brush or spray and take 
when applied to warm 
of this aluminum paint cover 
q ft. United Laboratories, Inc 


urface ub 
applied by 
hr to dry 

A gallon 
about 500 


urlace 


11—PAINT adheres to galvan- 
ized iron and zinc surfaces 
formulated to firmls 
urtace 
with a 


Zincoater, a paint 
adhere to galvanized iron or zine 
metallic zine dust 
phenolic resin vehicle and tung oil. The 
result is a durable gray finish that can 
be eovered with enamels or other paint 

Manufacturer says there is no harmful 
chemical reaction between Zincoater and 
either the urface or finish 
coat It may be applied by bru h, roller 
or spray, dries in two hours. One gal 
cover about ‘00 to S00 q it 


brushed on \ 


combine 


yalvanized 


when 
vailable in l-gal cans, it 
Is package dina two compartment con 
tainer for convenient mixing. | 
portions remain stable, say 
The Tropical Paint & Oil Co 


nmixed 


company 





9—BTU RECORDERS measure the rate-of-heat input or output 


continuous measurement and con 
trol of input or 
declared po ible with the D 
Btu Reeorder-Controller Systen 


used neasure 


rate-ol-heat 


output 1 
namaster 
The ‘ 
can be and record the 
quantity of ‘ upplied to or drawn 
Iriveratinyg plant 
and man other heat 
Control apparatus | 
available for temperature or 
flow-rate of the heat-transfer medium 
In the DaASi« tem, one 
Dynamaster measure the 


from proce vessels, re 
air conditioner 

‘ xchanging de Viet 
regulating 


recording 

temperature 

ther 
rate 


tance 
flow 


difference with two re 


mometer bulbs and receives the 














transmitter. From the two 

then continuously 
record the Btu product 
provide for recording 
difference along with Btu 
on a single round or strip chart by a 
ingle two-pen Dynamaster; recording 
of Btu and either flow rate or te mpera 
ture difference by two separate instru 
ments. In most instances totalizers can 
hed. Matched resistance 
required an optional 
bulb trimming adjustment lets the user 
a replacement bulb and match it 
The Bristol Co 


from a flow 
variables, it 
putes and 
Other 

temperature 


com 


tem 


also. be furnl 


bulb ure not 


install 


to the tem 
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12—INTERCOM SYSTEM needs 
neither cable nor installation 


Announced as the first comple tely selec 
tive wireless intercom tem, the Talk 
A-Phone LC M-&8806 offers many feature 
of this company conventional line, in 
cluding a_ six-channel selector, which 
enables each unit in the to tran 
mit to any of six separate channels and 
any channel it selects 
eparate conversation 
simultaneously over 
according to 
selective 
any master to 


ysten 


recelve call on 
As many as three 
can be carried on 
the ix-station system, 
manufacturer. Wireless 
munication, enabling 


com- 


with any other master 
another feature 

Conference calls between masters, a 
well as company’s Uni-Trans feature 
which provides for dictation, or one way 
transmission without continued manual 
operation, are offered in the LC M-8806, 
as well as the Sonic-Gate Circuit, which 
uppresses line noises and hum. The new 
model is adaptable for additional master 
units; it plugs into a conventional elec 
tric outlet. Talk-A-Phone Co 


converse 
rately, i 


sepa 


13—TEFLON BELLOWS offered 
with companion flanges 


Chemically inert, corrosion and heat re 
istant bellows made from Teflon are 
now available with companion flanges 
conforming to American Standard bolt 
hole circles and numbers for pressures 
to 125 psi. They can be supplied to fit 
pipe from through 12 in. The bellows 
feature a new convulation form which is 
aid to afford greater strength, longer life 
and increased flexibility. It is pointed 
out that since they retain formation at 
full free length, they are subjected to 
minimum residual and working strain 
They expand and contract in either 
direction. Operating temperature range 
Is 94 to 500 F 

The bellow flanges are of French-type 
gasket construction for good sealing at 
lower flange pressure, and gasket insert 
material is asbestos or synthetic rubber. 
Typical applications for these bellows 
include vibration dampeners, expansion 
joints and connectors. They come in 
design uitable for metering pumps, 
pressure accumulators, batching sy 
tems. Crane Packing Co 


14—BURNER UNIT, for heavy oil, 
in 15 to 175 gph capacities 


The Model BHE is a rotary 
burner unit in which are integrated the 
combustion system proper, companys 

Voluvalve with equalizing valve, and low 
density electric oil preheater. It is avail 
with or without a panel box con 


embly. This 


heavy oil 


able 
taining complete control as 
burner unit is designed for preheated 
residual No. 6 fuel of viscosity between 
15 and 300 SSF at 122 F. It is wired and 





Cleans Fuel Bed and Discharges 
Ash Continuously at the Front 


Smokeless Operation Through 
Wide Load Range 


Efficiently Burns Bituminous 
Coals and Lignite 


Insures Continuous uninter- 
rupted Steaming Capacity and 
High Availability 


Responds Quickly to Fluctuat- 
ing Loads 


Fuel Feeders Handle High Mois- 
ture Coals Easily and Without 
Clogging 


Operation Automatic and 
Dependable 


Easily Applied to Existing 
Boilers—No Basement 
required 


Design Results in Low 
Maintenance 


Sizes Available to Develop 
from Approximately 5,000 to 
75,000 Pounds of Steam 

Per Hour 


DETROIT 
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Allied Chemical & Dye Corporation 


Alpena Power Company 
Auto-Lite Battery Corporation 
Columbian Carbon Company 


E.1. DuPont de Nemours & 
Company, Inc. 


Frankenmuth Brewing Company 
General Motors Corporation 
Motor Products Corporation 
National Gypsum Company 
State of South Dakota 

U. S. Atomic Energy Commission 
U. S. Steel Corporation 

Wake Forest College 


Walter Brewing Company 


DETROIT 
STOKER 
COMPANY 


GENERAL MOTORS BLDG. 
DETROIT 2, MICH. 
Works at Monroe, Mich. 
District Offices in Principal Cities 





for installation. Capac 


assembled, ready 
ties range in 10 sizes from 15 to 175 gph 

An outstanding feature of this unit 
built into the fuel 
pump reservoir with the fuel 
volume, metering delivery control 
the Voluvalve). This equalizing valve i 
aid to improve automatic tarts on 
No. 6 oil and to be especially effective in 
improving combustion at all firing rates, 
where catalytic No. 6 oils have not been 
raised to the temperatures required for 
complete combustion. It is also claimed 
to reduce noise burning heavier 
oils at too low temperature 

Because of the equalizing valve, a low 
density electric heater may be used, 
company explains, and this provide 
larger electric heating capacity, so that, 
with a 20 psi spring loaded valve in the 
line between heater and burner, the 
temperature of the oil to the burner ma 
be raised to that found best for burning 
Preferred Utilities Mfg. Corp 


along 


the equalizing 


valve 


cause by 


15—CENTRIFUGAL PUMPS for 
handling of corrosive liquids 


Centrifugal pumps in this company’ 
new Fig. 3715 series are available with 
the entire fluid end in 316, Gould-A-Loy 


20 or 304 stain teels, all iron, all 
bronze, bronze fitted, iron with stainle 
trim, or bronze with stainless trim. They 
are of support-head construction, with 
the support cast integral with the bearing 
housing. The maximum liquid operating 
temperature has been raised to 350 F, 
with provisions for water cooling of the 
upport head and gland quenching 

In these pumps, the tuffing box is on 
the suction side of the impeller, and so 
is under suction pressure only. Thi 
manufacturer points out, promotes long 
packing life and keeps leakage to a 
minimum. The pumps are built in nine 
izes from *, toJin., providing capacitie 
to 720 gpm, heads to 200 ft. Additional 
details and performance data provided 
in Bulletin 725.4. Goulds Pumps, Ine 


16—MAINTENANCE COATING 
has good corrosion resistance 


Magic-Vule Neoprene Maintenance 
Coating 245-B is a thick, paint-like 
liquid of high solid which may be 
brushed or sprayed on most surface 
without primer or accelerator. It i 
described as a ‘‘one-shot”™’ or one-solu 
tion product, ready to use directly from 
the can and having long shelf life. Black 
i tandard, but aluminum and other 
colors are available 
According to manufacturer, thi 

ing dries in 2 hr and gives a thickness of 
5 to 10 mils, the dry film forming a 
tough, adherent protective coating 
Coverage is 75 to 100 sq ft per gallon. It 
ix claimed resistant to water and chem 
ical solutions under conditions of total 
immersion; to adhere to metal, concrete, 


coat 


17— STEAM GENERATORS, small 
size, ready to install 


Model TP Steam Generators are 
we” automatic package boiler units in 
the low price range, available in seven 
ZA from 15 to 60 hp (15 to 200 Ib 
working pressure), for firing with light 
or combination of these fuel 
designed to meet the need 
ource of 


** por ket 


oil or ga 
The units are 
for an economical, automatic 
water for small plants re 
maller capacities. Their 
one model is 71 in. long, 
35 in. wide at base, and 54 in. high 

facilitates installation in limited space 
and affords flexibility in that other unit 
may be added later to meet increased 
capacity requirement Model TPS i 
fully piped and wired, needs only to be 
connected to service lines and breec} 

ing or stack. These units provide flexi 


team or hot 
quiring the 
mall size 


for the 
addition ,of units for 
Bulletin TP-1 describe 


Worl 


team, permitting 
capacity 
them 


bilit y 
later 
increase, 
Ames Iron 





wood, plastic, and glass; and to resist 
action of oils, alkalis, strong sunlight 
and sea water. Also, since the coating 
is elastic as well as tough, it won’t crack 
under extreme weather conditions or 
rapid temperature changes, it is pointed 
out, and it’s easily repaired if damaged 
The new coating is suggested for pro 
tection of steel structures and equip 
ment, tanks, blowers, housings, duct 
fume hoods. It is also declared suitable 
as an anti-skid coating, caulking com 
pound, formed-in-place gasketing, pulley 
lagging, resurfacer for worn conveyor 
belts, and other maintenance uses, in 


cluding repair of electric cable and wire 


insulation. Magie Chemical Co 


18 —MINIATURE TRANSFORMER is 
available in two types 


The JCA-O is a new butyl-molded 
miniature current transformer featuring 
both window-type and bar-primary con 
struction. It is designed for operating 
meters and instruments and can be used 
on either single-phase two-wire or poly 
phase circuits. It is rated at 600-v and 
is Suitable for use on circuits of 600-v or 
below. The window-type unit is sug 
gested for operation over a bar-primarys 
conductor on circuits up to its rated 
voltage. Two current ratings are avail 
able 200.5 and 400.5 amp 

The new device is designed to earr) 
its rated current continuously with a 
55 C ambient temperature without over 
heating. With a 30 C ambient tempera 
ture it will carry 200 per cent rated 
current without exceeding the allowable 
55 C rise, company engineers point out 
According to them, the molded butyl! 
erves as insulation and support and ca 
ing. It provides high dielectric strength, 
heat dissipating properties and resiliency 
and resists oxidation, are-tracking and 
motture 

rhe JCA-O can be mounted in almost 
any position, indoors or outdoors, and i 
deelared especially suitable for use in 
mall boxes. Both models can be equipped 
with an auxiliary mounting plate. Gen 
eral Electric Co 


19—SOLENOID VALVES for 
standby control, cycling 


These diaphragm operated solenoid 
valves are designed for stand-by control 
of fluid flow and for automatic cycling 
operations on air compressors, boiler 
feed pumps, team generators, motor 


generator sets, and oil burning furnaces 
They are available in six pipe sizes from 
, to ] in. For the control of air, 
water, oil, various refrigerants and fuel 
gases, and sulfur dioxide gas, these 
valves operate on line pressures as high 
as 150 psi and as low as in. of water. 
From 40 to 60 cycles per minute is given 
as their ideal cycling range 

The valves are supplied with alumi- 
num bodies for gas and air service and 
with brass bodies for oil and water use 
Seats and armature pilot plungers are 
tainle teel. Operating advantage 
announced for the valves are low power 
consumption, simplicity of construction 
only moving parts are solenoid plunger 
and diaphragm), noisele operation, 
coil interchangeability, high operating 
efficiency, wide choice of control, maxi 
mum shut-off 


tenance. Eclipse 


afety and ease of main 


Fuel Engineering Co 


20—FOUR-WAY VALVE is hand- 
foot operated; for heavy duty 


A hand-and-foot operated four-wa 
valve with built-in, full-capacity, flow 
control meters of the Venturi type 

announced, An air and low-pressure 
hydraulic valve, it is designed to control 
double acting air or hydraulic eylinder 

It is built for heavy-duty service, and 
feature one balanced pool using re 
newable “O ring type of packing The 
flow control meters are designed to 
permit full-line vithout loss of 
pressure, and n line 
pressure variation val ve 
function. The valve is available for 
remote pilot operation, cam, single or 
double olenoid tovether vith time delay 
features in four standard sizes, ', to %, 
in., for air, oil range 


0 to 150 Ib. Airmatie Val e, Ine 


vol ime 
anulacturer says 
will not affect 


or water, pre ure 


21—INSULATION TAPE for ap- 
plication on cold lines 


ilation Tape 
material for 


Den-Ite No. 8525 Cork In 
is offered as an insulating 
cold lines in air conditioning tem 
freezers, commercial refrigerators, plumb 
ing installations and wherever condensa 
tion is a problem. It is also said to pro 
vide an effective sound deadening barrier 
and is reported ful as a gasketing 
material. Manufacturer says it has ex 
cellent adhesion to itself and to all type 

of surfaces. Samples and literature are 
available. No supplemental adhesive 

are require dent Chemical Co 


ucce 








a 


- SOUS A€. Harms, CHIEF ENGINEER 


YUKON MILL AND GRAIN COMPANY, YUKON, OKLAHOMA 


It’s doubly important that the Yukon Mill and Grain Company's 5 diesels operate with as little 
trouble as possible. For this plant not only supplies power for the mill, but also for the City 


of Yukon. 

Chief Engineer Harms writes, “When we changed to Sinclair GASCON Oil D-HD, the results were 
extremely satisfying — wear has been greatly reduced, varnish is gone from pistons and cylinders 
and stuck rings are a thing of the past. As you might expect, we now use Sinclair exclusively.” 


You too, can rely on Sinclair's full line of top quality diesel lubricants. Phone your local Sinclair 
representative or write Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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CONSTRUCTION NEWS| 





Pine Bluff, Ark. Ar Power & ht Co.. has author 
weal a sale of bonds to tot $7 S0O.000. © hich approximately 
SZ AMID ow by med for expansion and improvements mn 
renerating i ti power il itior tru ! Son nes and 
otheraoperatir truetur 





Los Angeles, Calif. hern California Edison Co.. 60] 
West bifth st harint ! penditure irrent ear of 
shout S7O0.000.000) + rit ‘ ind to be used for expansion in 
teamecloets eneratil ation Redondo Beact ind Ki 
Seyundo, each to total 1L56,000-kw., with installation of turbine 
yenerators, ! hinge ire tower anid atx ul equipment 

Torrence, Calif. Bethlehem Pacifie Coast Steel Corp 
ZOth and Uline st in branemeo, Calif.. plar team power 
house at proposed new steer ibrieating plant at Torrence, near 
Los Angels It w comprise a number of one-story preductior 
mmit equipped t rye part Cost reported close to 
$1. 500.0000 Prope t art ¢ work soot 


Canon City, Colo Sou Jorado Power Co 


nas polar inder wa or new tenme-eleetrie generating plant at 
Canon Cit estimated to cost about $3,500,000. Details of instal 
ition Ww be determined soon and work placed in progress 
Tampa, Fla. xe I Milling Co., 110 South Nebraska 
‘ corn meal and other milled corn products, plans steam 
power house at proposed new wheat flour mill on site now being 
leeted. It w COM prise to main miultiestor mul ind several 
mater structure Co reported over $1,200,000, It understood 
that work w begin tl ill, Coal Webb is head 
Danville, Il I unseh Products Co Pecumseh, Mich 
refrigeration condensu init compressors and kindred equip 
ment, plans bowler house at proposed new plant at Danville, where 
large tract of land has been selected. Entire project is reported to 
cost close to SL 500,000. Work will be carried out soor 


Glenview, Il. Signode Steel Strapping Co., 2600 North 
western Ave C henge i Sten bands, str ipping, ete is said 
to be planning steam power house as new plant on Lake St 
Cjlenview. Main work vill consist of several units and is reported 
to coat about $6,000,000. Skidmore. Owings & Merrill 100 West 


irchitect 


Nonres 
Winslow, Me 


St.. Clhieawo, ar 


Hollu & Whitt C'o., 6O Batters 


wortl 








march St Boston Nia manila, food packag ind other pote 
pers, has had plans prepared | ba Spotford & Thorndike, 11 
Bencon St Bostor msultur engineers, for expansion and 
improvement n power plant at o it Winslow. previously 
referred to in these olum Work w melude new 7500-kw 
turbine-generator, 225-1 wk, high-pressure boiler, feedwater 
treatment plant ow vitehwear and auxiliag equipment Worl 
will be carned out in connection with mill extensions, entire 
praojpeact f rh, (OM OMNMD 

Everett, Mass. 1} n Kelison ¢ {> Beviston St... Boston 
Nin Hees polar rrocatuar reXpansion enmeeleetrie power 
plant at Mverett, pr ou neted in these columns. Work will 
nelude mstallatior " 125.0000 kw. turbi enerator, high 
pre ire boiler and au t equipment Cost reported over 
$5 OOOLOOO) Jacl \ Moreland, Park Square Bld Boston. are 
eo altar ! ! t 

South Bend, Ind ndiana & Michigan Eleetrie Co. is 
wranging tor i ‘ ti bloek « Common stoeth to tota abanut 
$2. 000.000) proceeds to be used for expansion and improvements 
nm plant ancl n neludu enerating faciitves, power 

il i ti ri i ' ‘ 

Boston, Mass. Commonwealth of Massachusetts, Depart 
ment of bdueation, 200 Newbury St.) plans extensions and im 
orovernent no boiler plant at local ustitution, with mestallation 
of additional equipment. ¢ reported close to S120.000, Charles 
I Nigam tt wi) | leral S Boston consulting engineer 


Pittsburgh, Pa Duquesne Light Co., 435 Sixth Ave., has 
lispoosedd of a bone STG O000000) proceeds to | ied in 
connector vith Tool ! ! I ran nelucdi YPeinsion 
ind improvement nerati tation owe ibstations 
TrANSMmsston lithe ral lev merutu frac tis 

Omaha, Neb. Central Fibre Products Ce Tr th and 
Leavenworth St fibre product ind paperboard specialties 
prieal boiler house ate Vo ote tor plant on localsite at lOth and 


Missouri Sts. It will 


comprise about 240,000 sq. ft floor space 


and is reported to cost close to $1,000,000. Work is scheduled to 
begin soon Nance & Rossi Omaha Loan & Bui d ny Association 
Bldg... Omaha. are engineers 

Grenada, Miss. MeQhuay & Co.. Inc 1600 N EL Broad 





wit Minneapolis, Minn., unit heaters, air conditioners, ete 

plans steam power house at proposed new branch plant. at 
(srenada, to be erected by Grenada County Bd. of Supervisors 
and occupied under long-term lease. It will comprise a large main 
building and several smaller units, equipped for hea output 


Cost re ported shout $1,500,000 


Portland, Ore. Pacific Power & Public Services 
Sly authorized a 1954-55 
ihout $25,000,000, including generating stations 


tions, transmission lines and other operating facilities 


Philadelphia, Pa. — Crown ( 
cans and other metal containers, plans boiler house 
plant Ashton Rd near Philadelphia Airport bn 
primarily lor lithographing of metal for cans. It will total 
200,000 and is reported to 
0 O00, w and facilities. Proposed to earry 


project soon 


Light Co 
construction 


has program to cost 


power substa 


i and Eri Aves 


| at new 


an Co tin 
local 
to used 


about 


on 


sq. ft floor Space cost te 


ith machinery 


Clos 


%1 out 


Freeport, Tex. lexas Co., 720 San Jacinto St.. Houston 
Pex., refined petroleum products, plans power plant at new oil 
refinery at Free port Program will consist of a series of steel frame 
structures for different divisions of operation Plant 
capacity of 10.000) bbl per day Entire project 
reported investment of about $16,000,000 


will have a 
j 


wil 


Main 


( harging 
represent a 


offices of company are at 135 East 42nd St... New York, N.Y 
Pasco, Wash. Columbia River Chemicals, Ine.. recently 
organized, care of Fluor Corp Ltd 2500 Atlantic Ave Los 
Angeles, Calif., engineer-contractor plans steam power plant at 
new plant near Paseo, for production of anhydrous ammonia 
urea, ammonium sulfate and kindred products. It will comprise 
a number of one- and multi-story structures equipped for an 
initial output of 160 tons of anhydrous ammonia per da Cost 


reported over $10,000,000. engineer noted is in charge of project 


St. Louis, Mo. Gulf Oil Co., 1120 Locust St., refined petro 


leum products, plans boiler plant «at proposed new bull ou 
terminal on Mississippi River waterfront in suburban district 
where tract of S acres of land has been acquired Entire project 


is reported to cost about $1,000,000, including pumping station 
) 
Pitts 


steel pressure tanks, ete. Main offices are in Culf Bldg 
burgh, Pa 

Mendota, Wis. State By partment of Public Welfare State 
( apitol Nad Son Wis has completed plans lor new steam 
electric power plant at institution at Mendota. Installation will 
include turbine-generator unit, high-pressure boilers, coal and 
ish handling equipment, feedwater heater unit, switeh-gear, ete 


No estimate 
Childs, 231 


nears 


Batteyv & 
consulting 


will bye yin soon 
Il! ire 


or of Department noted 


of cost announced, Work 
South Lasalle Chicago 


NMI Ke ith is acting direct 


st engi 


Croorge 


Work is scheduled to be gin in November 
station of Southern 


Las Vegas, Nev. 


on proposed new steam-electric generating 


Nevada Power Co., South Second St. recently noted in these 
columns, with completion by close of 1955. New plant will have 
i rated output of 44,000-kw., and is reported to cost about 
$5,000,000, instead of smaller amount mentioned pre ous! 
Work will include extensions in power substations. transmission 
ines ind other operating fac littes 

Carlsbad, N. M. National Farmers Union 1555 Sherman 
St., Denver, Colo., fertilizers, ete., plans steam power house at 
proposed new potash plant at Carlsbad Project will comprise 
several large units, equipped for heavy output, and is reported to 
cost over SLO,000,000, Tt is understood that work will begin this 
fall 

Syracuse, N. Y. Niagara Mohawk Power Cory O00) Eric 


Blvd. West, | 


penerating stat 


new hvearo« 
NI 


ruction of 


two 
Adirondact 
and will begin 
viditional such plants on same river in near fut 
1956 and 1957 AS With pliant «a 


recently placed in service, this will make a 


ectrie 


under 
ions on Raquette River 


is work Wav oon 


untains 
scheduled for completion m= 1955 const 
two ure tor tn 
completed n t South 


Colton, N.Y 


respective 


SeTICS 








of five new generating stations with gross rating of LOO.000 kw 
entire project is estimated to cost about $28,000,000. including 
power substations, transmission lines, ets 

Cleveland, Ohio Cleveland Electric Uluminating Co 
Praibolic square has plans for installation of a new coal processing 
ind mechanical-h wndling system at Eastlake generating station 


urand water pmol 
reporte 


neluding heater, pulverizing units, drver ution 
control equipment and accessory apparatus. ¢ 


to $2,000,000, Work is scheduled to be earried out soor 


ost d close 
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Daily rigid testing 
is your insurance of 
quality welds in 


NAVCO 
FABRICATED 
PIPING 


At Navco, a continuous parade of weld specimens 
are processed in the new, modern physical-chemical 
testing laboratory. It is here that weldments are 
studied metallographically and tested physically 

all on a rigid schedule of quality control practices. 
Naveco customers have benefited from progressive 
quality control practices for more than 40 years; 
they have come to know that piping installations, 
engineered, fabricated and erected by Navco, are 


precise, accurate and dependable. 


Call on NAVCO for your next piping job. 


Heat -treating and physical testing equipment 
shown at left is used for quality control of weld 
ing operators and for development of new weld 


ing procedures 


& 


& This Rockwell hardness testing machine 
measures the hardness of weld specimens 
as a guide to proper procedures for heat- 
treating of welds. 
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4& A laboratory technician cuts a sample 
from a pipe weld prior to grinding and 
polishing for metallographic examination. 





& Here a weld specimen is etched to outline 
the grain structure for further metallo- 





graphic study. 


NATIONAL VALVE & MANUFACTURING COMPANY 





New York + Chicago 


3107 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 


¢ (Cleveland + Boston «+ Atlanta + Buffalo «+ Cincinnati 
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The New Bailey Recorder provides continuous chart 


records of any four measured variables: 
pH ratio 
smoke density temperature 
specific gravity vacuum 


% combustibles density flow speed 
differential liquid level 
draft % oxygen pressure 


combustion position 
conductivity 





Recorder for— 
— Pneumatic and Electric 


fe Transmission Systems 


» 


™ / 


l es is a panel-mounted recorder that offers new versatility 
never before available in a single instrument. [ts unique interchangeable- 
unit design permits recording up to four measured variables, regardless of 


their nature or the location at which they are measured. 


Individual plug-in ty pe pneumatic or electronic receivers—and corresponding 
integrators —are interchangeable in the four identical frame-slots, permitting 
any combination of four pneumatic or electronic signal receivers, or any lee 


receivers and their two integrators. 


For the first time you can record four telemetered measurements on a 
single 12-inch circular chart —with a minimum of first cost and installation 
expense, and a maximum of operating economy. Low cost multi-purpose 


components permit fast and easy adaptation to new or changed process cycles, 


Check These Outstanding Advantages 


Extreme Flexibility of Application is provided through the use of pre-cali- 
brated plug-in type units —pneumatic or electronic —to record any measur- 
able variables, in any combination, For example, you can “plug-in” pneu- 
matic receivers along with electronic receivers to record up to a total of four 
variables on the same chart. Or your recorder casing can accommodate two 


integrators and their two corresponding recording receivers for rate of flow. 


Faster, Easier Servicing of instruments is possible because of the new, sealed 
ink sacs and capillary pens. Under normal conditions ink sacs need be 


replaced only once each year. There is no day-to-day inking of pens. 


Faster, Easier Ordering from Stock results from the unique standardized 
unit design. You can select any combination of recording receivers to fit 


your needs, by reference to simplified catalog specifications, and receive 


shipment without the delays ordinarily resulting from custom assembly. 


Complete interchangeability of plug-in ty pe components simplifies stocking 


of spare units. G34-2 


Write for complete specifications—use handy coupon below Plug-in type electronic receiver 


Bailey Meter Company 
1040 Ivanhoe Rd., Cleveland 10, Ohio 
Please send me product specifications on 
the new Bailey Recorder, as follows 
C) With Pneumatic Receivers— Spec. PII-5 
OQ With Electronic and Pneumatic Receivers 
Spec. E12-5 


Fe aw eR Pee, ee COMBUSTION 
1040 IVANHOE ROAD TeMPeR Aaa 
een PRESSURE cin 
GAS ANALYSIS 
LEVEL 
RATIO 
FLOW 


Company 


Street and Number 
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CONVEYS 
ANYTHING 


Economically 
from COAL 
to CORNSTARCH <> 44 


A 


/ 


with simultaneous pick-up 
or discharge at one or 
many points... without dust 
or contamination ...in 

small space 





This is an S-A REDLER Horizontal 
Closed Circuit Conveyor — 


and a very remarkable unit it is! 


vers ] ‘) ad i ae | lq) ] ae | t id ¢ 
It convey In four dir t rn } I } puen A few of the Other REDLER 


pick up and discharge at many ] miake ideal nding conveyor Types and Arrangements 


on it run imultancously r sel 
ant wiv cor pact RI] DLERS re 
tively does the work 
Intmnum Of structural sup- 
VevVvor ofl other t yo 
ro? e SIN ind eco 
closed dust ticht I | rit I | 
1 ind ce in! idapted to practh illy 1\ svator-Conveyors 
thon prootl Bev Luise t move t ‘ 
\ rt —— —— 
| _ ino, 
a im ma Im a tid colunu } ,* ' 
: ] ly } : > > ' 
minimizes dust i n and deevra ed circuit REDLER Pree 
ne « vy tv ! 1 by ‘ 7 Conveyo 
dation and practi illy eluminat . ny type furnished b J onve 


] 
i 


Elevators 


prrosion h i7 ird 


t handle or work with am 
4 inular pul Viz 1 flaky ol mall 
ling and can be choke int material, a REDLER can help 


elf-feed 


fed without jamming Any exce you t better, cleaner and at lower Wecilait Qhaasal . oT er 
: Circuit Conveyo vator 
material Imply recirculat unt ) ‘ onveyc Elevato 


needed. The REDLER is also self atalow No. 140. We'll be 


! 
Cre annie il 


Elevators 


unportant advantage glad to give you a preliminary cost 


when the operation call ) ni cs : No obligation. of course. , <a 


Horizontal-Inclined 


Conveyor 


TEPHENS-AADAMSON MFG. CO. 


86 Ridgeway Avenue, Aurora, Illinois ® Los Angeles, Calif. © Belleville, Ontario 


Engineering Division Standard Products Division Sealmaster Division 


A complete line of conv r 
Specialists in the design and ony pale — A complete line of industrial bal! 
essories including centrifuga 
of nanufacture of all types of bulk oders ar pullers—bin bearing units available in bot! 
40amsO 
$s conveying systems level controls—etc standard and special housings 
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Minneapolis Gas Co., Minneapolis, Minn., Gets... 


MORE BOILER 
FEEDWATER 


How to increase feedwater supply without 
adding excessively to chemical and equipment 
costs? That was the problem at Minneapolis Gas 
Company, Minneapolis, Minn., when installation 
of new equipment increased demands on the 
power plant. 

Allis-Chalmers water conditioning engineers 
solved this problem with a hot lime, ion exchange 
system that provides zero hardness, extremely 
low silica content, low alkalinity and low CO, in 
steam. Chemical costs are very reasonable, since 
only salt and lime are needed. An added dividend 
can come from the small amount of space required 
for equipment — for example, in one installation 
of this type, the resin tanks are tucked under 
the basement stairs. 


Solve Any Water Problem 


You can find a solution to any water condition- 
ing problem by consulting with an Allis-Chalmers 
water conditioning expert. Allis-Chalmers will 
provide analysis and a complete recommenda- 
tion, in addition to supplying you with the chem- 
icals and equipment you need. 


If you would like to learn more about the 
hot lime, ion exchange process outlined above, get 
a copy of Allis-Chalmers Water Conditioning In- 
formational Bulletin 49 from your nearby A-C 
district office, or write Allis-Chalmers, Milwaukee 
1, Wisconsin. A 4403 


(Ca. ) 
. “ 7* 





Equipment similar to this at Minneapolis Gas Co. in- 
cludes a hot process lime-soda softener which is placed 
in series with the hot zeolite (ion exchange) unit. 








o> 


ALLIS-CHALMERS <> 
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Carrying coal in 
Delaware Valley 
with 
U.S. Rubber Conveyor 
Belts 


(at right) US Giant® Conveyor Belt, ca 
ing coal from car dumper to breaker hou 


— Pda 
Ae 2 ies 


T ate Ligh 


% 
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‘ aes te 
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Panoramic view of part of conveyor belt system utilizing U.S. Giant Conveyor Belting in power plant on the Delaware River. 


To feed the four boilers in this power plant in the Delaware Valley, 
United States Rubber Company conveyor belts, capable of handling 300 
tons of coal an hour, take the coal from hopper cars to breaker house to 
coal bunkers. Like so many other successful belting installations, this one 
is the result of United States Rubber Company's “Three-Way Engineering” 

in which “U.S.” engineers work with the engineers of the conveyor 
system and the power company engineers to turn out the most durable, 
economical belt system for the specific job. In America and abroad there 
are thousands of “Three-Way Engineered” jobs, some large, some small 

but all steadily keeping output high, costs low. Get in touch with any 


of the 27 “U.S.” District Sales Offices, or write address below. 


“U.S. Research perfects it... °U.S.° Production builds it... U.S. Industry depends on it 
UNITED STATES RUBBER COMPANY 
ROCKEFELLER CENTER,NEW YORK 20, N.Y. 


+ Plastic Pipe and Fittings ¢ Grinding Wheels « Packings ¢ Tapes 
Adhesives « Roll Coverings « Mats and Matting 


MECHANICAL GOODS DIVISION « 
Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties 
« Conductive Rubber e¢ 


Molded and Extruded Rubber and Milastic Products ¢ Protective Linings and Coatings 
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TO CUT FUEL § 
cy 


RESIDUALS, 
PURIFIED WITH A 
DE LAVAL CENTRIFUGAL 


Many diesel-powered plants, 
ashore and afloat, are successfully 
burning heavy fuels with resulting 
large economies* 

They are purifying the residuals 
with De Laval Oil Purifiers—the 
most effective means ever devised 
for the purpose, as proved by effh- 
ciency comparison tests. 

De Laval Oil Purifiers remove a 
maximum amount of incombustible 
solids—and do it at constant oper- 
ating efficiency. 

It will pay you to investigate 
the profit possibilities of burning a 
less costly fuel, purifying it the 
De Laval way. Write for complete 
information. | %POR EXAMPLE... 


The Keystone Heights, Florida, plant of the Clay 
Klectric Co-op burns straight residual fuels ranging 
in viscosity from 110 to 166 Furol at 122° F. and in 
THE DE LAVAL SEPARATOR COMPANY API gravity from 13.5 to 9.4, running them through 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 a De Laval Purifier’ The savings, says the Chief 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 Engineer, amount to as much as $4,500 per month 


DE LAVAL 


HEAVY OIL PURIFIERS 
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Some men search for years among fine tobaccos 
before they find a blend that’s just right. 


When they do find it, pleasure proves . 


THERE'S ENOUGH DIFFERENCE 
TO MAKE “oe THE DIFFERENCE 


It’s the same way with many products you buy for service, notably 
Heat Exchanger Tubes. Specifications for alloys and applications are well 
recognized, And yet it is true that many Scovill customers find enough 
difference in the performance of our Heat Exchanger Tubes to make all the 
difference in the efficiency and economy of their installations. 

Part of it is due to Scovill production differences, such as Continuous 
Casting, and our century and a half of metal-producing “know-how.” Part 
of it is due to Scovill’s unrivaled Technical Application Services. Almost 
always it adds up to longer tube service, less trouble maintaining efficiency 
under tough operating conditions, worthwhile savings. Let us prove it. 


Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn. 


SCOVIL i) 


HEAT EXCHANGER TUBE 


*% Red Brass, 85. *® Deoxidized Copper 


Phone Waterbury 4-1171. 


Phosphorized Admiralty *& Admiralty * Arsenical Admiralty * Muntz Metal * Naval Brass 


Cupro Nickel, 30 * Aluminum Brass *% Aluminum Bronze, 5 * Duplex Tube 


Arsenical Copper *& Copper Nickel, 10. & 20 * 
@ecsa4 
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dddministration and Research Center 
8. C. Johnson & Son, Inc., Racine, Wis. 
trohitect. Frank Llovd Wright 
Consulting Mechanical Engineers: 

R Lewis & Associates 





fired by coal 


In the famous plant of Johnson’s Wax, modern equipment makes coal 


a clean and automatic fuel... 


la it Manager 
ohnson & SO In 
Racine, Wisconsin 

“Our plant uses an average of 900 tons of coal per 

month, At the conclusion of a recent analysis of relative 

fuel costs, we were unable to justify a change from coal to 

any other fuel. In burning coal the modern way, we have 

steadily improved the efficiency of our power plant.” 

_ 

If you plan to modernize—or to build a new plant, 

be sure to investigate the convenience and money-sav- 

ing advantages of coal when burned with modern 
equipment, 

You can eNOS automatic operation and save on labor 
by installing up to date coal feeding and ash handling 
svstems And you Cah eliminate dust ol smoke NuIsAaANCes 
with such devices as dust collectors and cinder rejectors, 
Often such equipment can pay for itself in fuel and 
labor savings in only a few short years, 

Get the advice of a consulting engineer. He can make 
a fuel analysis for you. He can advise you on what equip- 


ment can best fill your spec ific needs and return youa 


big saving year after year with coal. 


and saves dollars year after year. 


YOUR BEST BUY IS BITUMINOUS 


Today's lowest-cost fuel, in most places, 


> ' 
is Bituminous Coal 


[~*~ 


\A The most stable fuel in price is coal, be 
cause coal reserves are virtually ine recat 


ible... coal Winn Is high ily mechanized, 


\s The safest fuel to store and use is coal. 
Your best bet for saving dollars is coal 
for modern equipment greatly multiplies 


coal’s inherent advant ives 


Additional case histories, shou ing how other types of plats have 


modernized and saved mone y hy burning coal with modern 


equipment, are at ailabl upon request 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association 
Southern Building, Washington 5, D. C. 


FOR HIGH EFFICIENCY &) FOR LOW COST 


OU CAN COUNT ON COAL! 
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Service... where and when you want it 





Prompr, experienced service is one of the 
most important plus values you get when 
you buy Honeywell instruments. An un 
equalled organization of trained specialists 1s 
always at your call at more than 110 offices 
in the United States and Canada. Offices are 
located in practically every large industrial 
city of the country . close to every major 


production center. 


Trained Personnel 

Honeywell service men are schooled not only 
in the theory of measurement and control, 
but also in the practical art of keeping good 
instruments in the best condition. Hand 
picked men begin this instrument education 
in an intensive training program in Honey- 
well factories. After graduation, they serve 
an apprenticeship in the field offices . . . while 
they learn still more about instrument main- 
tenance from first-hand contact with plant 
problems. By the time a Honeywell man 
arrives at your plant on a call, he’s a finished 
product worthy of the responsibility he 
bears, and capable of doing the kind of serv- 
ice job that you need . and that your 


Honeywell instruments deserve. 


When trouble strikes, a wire or telephone call 








will bring a service man to your plant. . . 
often within a few hours. This assurance of 
prompt action means a lot to your produc- 
tion schedules. You'll never be left out on a 
limb because of delays in instrument main- 


tenance. 


Periodic Service Plan 

But why wait for emergencies? Preventive 
medicine works on instruments, too. And the 
prescription is simple . . . a Periodic Service 
Contract, which brings a Honeywell service 
man to your plant at regular intervals to 
inspect, clean and adjust any Honeywell 
instruments you have. The plan is econom- 
ical . . . can save you many hours of lost 
production time. Your nearest Honeywell 
office will be glad to give you full details. 


A faster, stronger 
for steam 


TRAINED TO SERVE: /n Honeywell’s service school, students get a thorough grounding in instrument 
theory and practice, After graduation, they become part of the most extensive organization of its kind in the 
world ready to serve you competently and promptly, whenever and wherever you need them, 











= getting high-speed, precise measurements of 
steam temperatures, the Brown butt-welded thermo- 
couple is the ideal partner for ElectroniK instruments. 
This thermocouple’s unique characteristics come from 
an entirely new kind of design, in which the two couple 
wires are electrically welded together in a butt joint. 


The thermocouple is faster—because the mass of the 
junction is much smaller than the usual twisted joint. 
It’s stronger — withstands vibration and shock better. 
And it’s more accurate—because the loop formed at the 
joint prevents heat conduction from the junction back 
to the insulators. 


A wide line of thermocouple wells is supplied for various 
steam plant applications . . . including a series especially 
designed for high pressure steam lines. All Brown ther- 
mocouple wells are precision-machined to highly uni- 











thermocouple 





plant temperatures 


form wall thickness, to guarantee dependability at high 
temperatures and pressures. They are available in a 
broad choice of standard sizes and designs, supple- 
mented by special types made to individual specifica- 
tions. 


For specifying and purchasing all instrument supplies 
and accessories, you'll find new convenience and econ- 
omy in the Honeywell Supplies Man—HSM — Plan. 
Your local HSM will be glad to explain the plan in de- 
tail, and to show you how planned buying can save you 
time and trouble. Call him today .. . he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, 4587 Wayne Ave., Philadelphia 44, Pa. 





REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide No. 100-4... 
and for Specification Sheet No. 200-2 on Thermocouple Wells. 





mtn 6 BOO O6tS STEAM THERMOCOUPLE fas fapered 
one \ve stainless steel well, prectston drilled 
to highly uniform wall thickness. In 
vet shows butt-welded thermocouple 

ROWN INSTRUMENTS 
6 ° junction. The small mass gives fast 


H + e e Coutiols. response curved wires prevent 
nOmLT WELL uD) WR heat conduction away to the isu 


lators 
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permits hydraulic 
dual grate drive 


for maximum dependability 


ALL Continuous Ash Discharge Perfect Spread Stokers 


can be driven by a single power unit. The fluid power 
pump feeds cylinders “B” on both sides of the grate. 
This hydraulic system makes it easy to interconnect two 
stokers and provide for dual drive ... assurance of un- 
interrupted service in an emergency as one pump will 
drive both grates by opening or closing valves “A” 
(See diagram ) 
In addition, the AE hydraulic drive assures smooth 
operation, requires less power and maintenance, and 
gives an infinite choice of speeds from zero to maximum. 
Automatic overload protection built in. Complicated AMERICAN ENGINEERING 
and aisle-blocking reduction gears are eliminated. The A 
pumping unit can be located next to the stoker or at any COMPANY 


convenient plac e in boiler room or basement 2408 ARAMINGO AVE., PHILADELPHIA 25, PA. 


Write for full information about the AE Perfect Tl tease, 


Spread the stoker that provides true, continuous AE Products are: Taylor ond Perfect Spread Stokers, 
feeding of 50 to 7500 Ibs. of coal per hour per feeder Merine Deck arnt So, 6 hall tag Pivid 
i fs Hoists, 


and never clogs, not even on wet coal basin’ 
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lf “EP” lubrication poses a 
‘a ae problem for you... here’s help! 





“, 
Hy 3 


NEW 
STANOGEAR 


REG. U.S. PAT, OFF. 


Compounds 


ca 


a“ 


Here’s new technical letter on Stanogear Compounds—send for free copy today! 





If you’ve been having lubricating problems with over- 
loaded or shock-loaded gears on your equipment, New Now Standard Oil has prepared a special techni- 
STANOGEAR Compounds—with 7 better EP lubricating fea- cal letter to give the complete story on STANOGEAR 


; sok 

‘ . ’ + S an 4 é y you ; { 
tures—are made just for you. New and improved STANOGEAR Compounds and EP lubrication. For your copy of 
; ; this factual, informative bulletin, call your nearest 


Compounds are recommended for industrial gear applica- Standard Oil office. The Standard Oil lubrication 
tions where the operating conditions of the gear unit demand specialist there can answer your questions and 
send you a copy of the EP story, without obliga- 
wi ; ; , tion. Or write to: Standard Oil Company (Indi- 
proved in test after test and on the job! ana), 910 South Michigan Avenue, Chicago 80, 
Illinois. 


an extreme pressure lubricant ... their superiority has been 


New StTANOGEAR Compounds work seven ways better to 





\) 











solve your EP problems: 1. higher load-carrying capacity 
2. superior retention of load-carrying capacity 3. freedom 
from objectionable deposits 4. excellent storage stability 
5. good water separation 6. anti-foaming 7. increased versa- 


tility 


STANDARD OIL COMPANY (| STANDARD ) (nicics.) 
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STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 


4 \ \ : 4 More than 900,000 used 
Ww IC Jee throughout industry. 
, - Write for YARWAY 
Bulletin T-1740. 
pu $é 


HIGH PRESSURE, 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 


for you? | INTEGRAL STRAINER 


Ample capacity when system 
is being “warmed up’’— yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes—!,"’ to 2” 
Pressures to 1500 psi 
(flanged ends) or 2500 psi 
(welding ends). 

Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impatse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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Arrow shows remains of the starling who tried to make a meal off a 13-kv line 


Switching Station Gets the Bird 
... Plus Free Relay Testing 


When a starling decided to be a ground fault in a 13-kv substation, 
it gave the protective system a drastic workout. Here the author, 


plant engineer in a large textile mill, describes what happened 


WE ‘HAVE a 13.8-kv switching 
station outside the power plant 
containing oil circuit breakers for the 
four unit substations at the main 
plant and the two lines that go to the 
other plants. The generator breaker 
for the 10,000-kva turbine is also in 
this yard, and we put a lot of thought 
on ground relay protection for the Y 
connected big generator and the 
various service and step-up trans- 
formers on the other turbines. 

We had also made an honest effort 
to time out the relays at the other 
plants that take power from the 13.8 
kv lines. We had to make our relay 
tests in a rather crude way, and we 
did it by running a cable from an 
a-c welding transformer through the 
window type current transformers, 
measuring the current from this 
transformer with a tong test am- 
meter, and timing, with a watch, 
how long it took the relays to oper- 
ate. This gave us a test of relay 
wiring continuity and a fair idea of 
time. Where we did not have window 
type current transformers we con- 
neeted from the welding transformer 
to the busses through the instrument 
transformer and built up test current 
this way. 


At any rate, just recently, a star- 


ling lit on the steel work and happily 
hopped down the steel to just under 
a lead going to a 13.8-kv potential 
transformer with a fuse cutout 
mounted ahead of it. The clearance 
from this wire to the steel is fully 
ample as long as it is full of air, but 
when the air contains “vun dam 
pird”’ it isn’t enough. 

We had a phase to ground arc- 
over from the wire to the steel, this 
burnt the instrument lead in two and 
the are went phase-to-phase on the 
other instrument transformer lead. 
At the time we had the 10,000, 
3,500 and 3,000-kw turbines on at the 
main plant, the 1,500-kw on at the 
Finishing Plant and one of 1,000-kw 
at the Weaving Mill. 

The ground relay operated to 
knock all the main turbines off the 
line and there went 16,500 kw of 
generator. The governors all held 
and not a single machine went out 
on overspeed. This dumped a load on 
the 1,000 and 1,500 that were still on 
the line and their line breakers 
cleared and the turbines held onto 
the inside-plant load at both loca- 
tions. The relay targets at the Fin- 
ishing and the Weaving Mill showed 
that both units went out on a phase- 
to-phase line short and the instan- 


taneous targets came up. There 
was only one arc, damage was con- 
fined to vaporizing about 4 ft of \-in. 
copper rod, and we could have 
started up immediately but waited 
until we could cut all the damaged 
conductor clear and take a look at 
the insulators around the flash, 
which were not damaged. The im- 
portant part is that the relays that 
had been tested for sequence oper- 
ated as they should, and the two 
small turbines held onto the inside- 
plant load, some of which involves 
processing that ruins a lot of goods if 
power fails. 

Now you understand what we mean 
when we say our future switching 
station specifications will contain a 
clause saying that striking distance 
from live busses to grounded steel 
work shall be ample to include suf- 
ficient air and “‘vun dam pird.”’ This 
clause will give only one trouble 
the corpus delicti we found was a 
starling and one should examine 
the kind of birds available to de- 
crease striking distance before setting 
these distances in inches. Thus orni- 
thology comes into switchgear design 
and we will probably be all right 
unless starlings get bigger or we get 
infested with pigeons. 








Fig. 1. Loudspeakers and handset near 
coal conveyor. In case of trouble it can 
be reported immediately and appro- 
priate instructions for its remedy can 
be relayed with minimum loss of time 


Why Power Plant Sound Systems? 


Because they are non-restrictive. They require no codes, 
operators don't have to watch lights or annunciators. They 
provide direct communication. They save much time and money 


By ARTHUR W. SCHNEIDER * 


hi" )R MANY YEARS, power plants 
have made use of various types of 
communication systems such as Bell 


telephones, priv ately owned | tele- 
phones, horns, and annunciators. 
Why, then, do we need sound sys- 
tems, that is, communication systems 
consisting of microphones, amplifiers, 
and loudspeakers? 


Development of Sound Systems 

The basic reason is that such sound 
systems are non-restrictive in their 
over-all function. The person called 
does not have to be at a certain loca- 
tion, does not require a code, nor 
need he watch lights or annunciators. 
Previous to the development and 
use of sound systems, the person 
wanted would have to be called either 
on the telephone or by means of a 
coded signal, and the person calling 
would have to wait until he received 
an answer. This involved time delay 
on the part of both parties. 

Thus, a need developed for a better 
communication system one that 
was more direct in its action and one 
that could be tied into the economics 
of a plant operation. Owners of such 
systems have found that the use of a 
sound system enables the existing 
staff to do more work with less ef- 
fort; costly emergencies and acci- 
dents are minimized, and many 
“trip-outs”’ avoided. 

The first sound systems consisted 
simply of a microphone, amplifier, 
and loudspeakers enabling the person 


called to be located directly. Such 
systems conveyed intelligence; they 
could reach anybody, employed per- 
sonnel as well as visitors and outside 
installation or servicemen. 

The next step involved the placing 
of microphones around the plant so 
that anybody could pick up a micro- 
phone and call anybody else. This 
was the multiple microphone mul- 
tiple speaker system. In addition, of 
course, there was also the regular 
intercommunicating telephone sys- 
tem. 

It was, therefore, logical to de- 
velop the third step, providing the 
system in use today. With multiple 
microphones, why not put in a re- 
ceiver of some kind so that the party 
called could go to the nearest station 


Fig. 2. This view 
shows the handset 
installation on the 
condenser floor. 
Any failure or re- 
quired adjustment 
of feedwater 
pumps, condens- 
ers, or other cux- 
iliary equipment 
can be reported 
immediately and 
men promptly lo- 
cated to attend it 


and carry on a conversation with the 
party calling? 

The degree of complexity of such 
systems can take either of the follow- 
ing courses: 

1. A single-channel system whereby 
there is only one party line through- 
out the plant. 

2. More than one party line so that 
several sets of people can carry on 
conversations simultaneously. 


Keep Systems Simple 

In considering the installation of 
sound systems it may be well to point 
out that many engineers and execu- 
tives have a tendency to visualize or 
contemplate a system which is more 
complex than it needs to be. Experi- 
ence has shown that, in general, a 
single party line system meets most 
of the operational requirements be- 
cause conversations in a power plant 
are rarely prolonged. Also, the single 

*(Ceneral Manager, Commercial Ra- 
dio-Sound Corporation, New York, N.Y. 





party line system eliminates confu- 
sion due to operational techniques, 
and multiple-person conferences can 
be quickly established without con- 
fusion. 

The single party line has still an- 
other advantage in that means can 
be provided either in the main control 
room or the superintendent’s oftf-ce 
which will enable those in charge to 
monitor, on a loudspeaker, all the 
party line conversations even though 
these conversations may not be am- 
plified by the main system. This is 
important because there may be 
occasions when two groups of work- 
men may be adjusting equipment in 
widely separate parts of the plant and 
communicating with each other in 
regard to what they are doing. Al- 
though they may be coordinating 
their respective adjustments, they 
may not be aware of the effect 
these adjustments may have on 
other parts of the system. They may 
not understand the over-all effect of 
their work. The superintendent or 
others charged with the over-all re- 
sponsibility of the plant, however, 
may instantly see trouble ahead and 
thus will be able to step in and sup- 
ply needed advice or instructions. 

Another hazard inherent in the 
contemplation of a complex sound 
system is the tendency towards com- 
plete loudspeaker coverage of the 
plant where only partial coverage is 
needed. This can greatly increase the 
cost, in fact the attempt to cover the 
whole area of a plant, or 100 percent 
of the perscnnel, will increase the 
costs almost exponentially with the 
area. Sound systems should be de- 
signed to cover only the essential 
areas or the essential personnel. 

In a very large plant where there 
might be occasion for heavy traffic 
between two points, it is often de- 
sirable to put in an auxiliary system 
to carry this local traffic. 


Operation of Sound Systems 

For the purposes of clear and in- 
stantaneous voice communication, 
for paging, or for making announce- 
ments, a well-designed sound system 
reduces the largest plant to the size 
of a room. When anyone in the plant 
wishes to speak to anyone else, he 
merely glances at the system’s near- 
est handset to see if its busy light 
is on and, if not, picks it up. This 
connects him with the system’s 
party line, and automatically cuts 
off the local loudspeaker to prevent 
acoustical feedback. 

Pressing the button built into the 
handle of the handset, he calls the 
desired party by name or station 
the call being heard over every other 
speaker in the plant. The called 
party picks up the nearest handset 
and replies. 

If desired, the conversation may be 
restricted to the two stations in use 
by releasing the button. Additional 
parties can be asked to join in the 
conversation by the simple expedient 
of depressing the button and asking 


Fig. 3. Cradle switch handset station 
for wall or desk-side installation. All 
terminals or moving parts are protected 





Fig. 4. Straight axis directional loud- 
speaker. This unit provides high level 
sound with minimum acoustic distortion 


Fig. 7. For outdoor installations cradle 
switch handsets are housed in weather- 
proof boxes with removable water- 
tight doors and various types speakers 








Fig. 5. This is a re-entrant type loud- 
speaker which prov:des high-level en- 
ergy over a relatively narrow angle 


Fig. 8. Here is a speaker combining 
wide horizontal and narrow vertical 
angles for areas of special treatment 








Fig. 6. A small version of the re- 
entrant type of loudspeaker for service 
in limited areas at high noise levels 


Fig. 9. Water-proof and corrosion- 
resistant speaker of the type recom- 
mended for the heavy moisture areas 








as 


Fig. 10. An explosion-proof speaker 
for hazardous areas containing explo- 
sive dusts or gases is type shown here 
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Fig. 11. Power supplies, amplifiers, con- 
trols and test facilities are usually con- 
tained in sturdy, ventilated steel cabinet 


them to do so. What could be easier? 

All that is use the 
system for public address purposes 
is to pick up a handset, depress the 
button in its handle, and speak. If 
desired, amplifier-loudspeaker com- 
binations can be abridged across the 
system's party line or lines at selected 
points in such a way as to make all 
communications audible at such 
points for informational and evalua 
tion purposes. Alternatively, special 
switches can be provided at such 
points, to throw on all loudspeakers 
during emergencies. As already in 
dicated, however, such additional 
features should be avoided unless 
careful consideration or experience 
shows them to be necessary. 


necessary to 


Design 

In the design of a sound system 
the first two factors to consider are: 
1. Select the points of intercom- 
munication 
2. Select areas which you want cov 
ered with loudspeakers in order to 
reach the persons called. 

After this has been done, the next 
step is to make a survey to determine 
the noise level and the physical space 
requirements of the areas to be cov- 
ered. This will permit a competent 
sound engineer to do three things: 

1. Select the proper type of loud 
speakers. This involves determining: 
A) The directional characteristics 
of the loudspeaker. 
B) Special characteristics 
respect to: 
1. Water-proofing (rain, flood- 
ing, etc.) 
2. Moisture-proofing 
atmospheres 
3. Explosion-proofing against 
gas or dust explosion hazards. 

Specify the amount of energy to 
be put into the speakers. 

3. Specify the location or orientation 
of the loudspeakers. 

Having this information, the de- 
sign of the basie svstem can be laid 


with 


moist 


Fig. 12. Weather-proof outdoor loud- 
speakers can be connected for locating 
personnel or for some emergency alert 


down. With the basic system decided 
upon, consideration can be given to 
the refinements that may be needed, 
such as monitoring facilities, busy 
lights, standby amplifiers, etc. 


Units of Equipment 

Once the type of system has been 
selected, consideration can be given 
to the design of the components 
which make up the system, that is, 
the handsets, the amplifiers, and the 
wiring. 

Hanger assemblies for handsets 
should have following features: 

1. Should not be affected by dust. 
2. Should resist corrosion from at- 
mospheric conditions involving (a 
salt, (b) hydrogen sulphide, (c) sul- 
phur dioxide. The latter two are es- 
pecially prevalent in gas plants. 

The cradle switch should have suf- 
ficient contact capacity to cut off 
speaker nearest handset in use so 
as to prevent acoustical feedback. 
The construction of these sets should 
be immune to damage from rough 
handling, and the terminal boards 
should be arranged for easy installa- 
tion and access for servicing. 

The handsets should be of a type to 
produce signals of relatively high 
level which will minimize inductive 
pickup on the communication cir- 
cuits from other circuits and devices. 
The handset, also, should have cir- 
cuitry to adjust side-tone level so as 
to minimize interference of local 
noise into the sender’s own receiver 
and, thus, permit the user to obtain 
the maximum amount of sound en- 
ergy from the party at the other end 
of the line and at the same time re- 
duce the amount of noise interfer- 
ence at his location. 

The amplifier system should pos- 
sess the following characteristics: 

1. Sufficient power to operate all 
loudspeakers so that each speaker 
will receive enough energy to over- 
ride local noise. 

2. That, at this power level, the am- 


plifier distortion will not be greater 
than 5 percent.! 


Maximum Intelligibility 

The response of the amplifiers 
should be adjustable for maximum 
intelligibility by proper balance be- 
tween low and high frequencies, and 
by removing the low portion of the 
frequency spectrum, that being the 
portion below cut-off of the speaker. 
The amplifier, furthermore, should 
have an automatic leveling device so 
that the amount of energy coming 
out of the speaker will remain rela- 
tively constant. This will permit the 
person who speaks in a low tone to be 
heard over the noise, and will prevent 
the person who talks excessively loud 
from overloading the system, thus 
permitting greater use of the audio 
power available and improving intel- 
ligibility. 

Serious consideration should be 
given to pre-amplifiers of the plug-in 
variety to permit quick replacement 
in case of failure and easy servicing. 

The power amplifiers should be in 
multiple with switching circuits to 
remove any defective amplifier. With 
the use of multiple amplifiers, even 
though one unit fails the others will 
carry on. 

Wiring 

The system and the wiring should 
be of a type which will permit a com- 
mon conduit to be used for both 
inter-communication between hand- 
sets, the lines to the loudspeakers, 
and the control circuits. 

Some systems are designed to op- 
erate with as few as two pairs of 
conductors looping all stations. This 
type of system permits easy expan- 
sion because everything is in mul- 
tiple. 


Servicing and Maintenance 

Other factors to consider in the 
selection and purchase of a power 
plant sound system are: 
1. Does the manufacturer maintain, 
preferably under his own name, 
service facilities and spare parts 
within ,2asy distance of the plant in 
which the sound system is installed? 
2. Will the manufacturer provide 
technical installation supervisors to 
assist the plant people in the proper 
installation and adjustment of the 
system? 
3. Will the manufacturer accept a 
contract for servicing and maintain- 
ing the equipment at a reasonable 
figure, which should include three 
items: (1) preventive maintenance 
service on regular schedule, (2) re- 
placement of all worn parts and 
tubes, and (3) any emergency service 
requirements. 


Some systems are designed erate with as 
few as two pairs of nductors looping al 
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Anti-Flood Measures Keep 
Fort Dodge Operating 


By H. NYE JOSLEYN 


Fig. 1. Gardeners at the Fort Dodge, 
lowa, power plant of the lowa-lllinois 
Gas & Electric Co. did not have to 
worry about mowing the lawn during 
the week of June 20. An overnight 
rainfall of 7’ in. flowing into the 
already high waters of the Des Moines 
River covered the ordinarily well-kept 
lawns up to depths of 12 ft as in 
this view. The river finally crested at 
19 ft. That the plant came through the 
flood without damage was credited to 
the precautions taken as shown here, 
following the slightly lower but more 
disastrous high water of the year 1947. 


Fig. 2. Following the flood of 1947, 
all lower doors and windows were 
filled in and the entire basement water- 
proofed outside with 5 in. of blown-on 
special cement. Three 5-hp fans were 
installed to ventilate the basement 
Two snorkel-like fan intakes are visible 
on the side of the building as shown. 
Also seen are waterproof high-voltage 
conduits leading to transformers; those 
conduits had been installed to replace 
the original tile conduits. The partially- 
flooded 2300 13,800-v transformers 
in the picture, having been previously 
installed on raised cement bases, were 
not damaged by the flood this time 


Fig. 3. Flooded area on the right-hand 
half of this view is outside coal storage 
area, holding normally over 6000 tons 
Raised structure on the right is a double- 
track unloading trestle, one of which 
accommodates loaded coal cars, the 
other an electric locomotive crane. This 
is one way to put out a fire in a coal 
pile. Near lower left-hand corner of 
the main building is the river water 
screen house for incoming condenser 
cooling water. Proportion of the pic 
ture is indicated by two men in a row 
boat at the left-hand corner of the big 
main power plant building during flood 
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Curtiss D. Bassett Answers the Question 


Which Piping for High Pressure 
and Temperature? 


RATING OF PIPING MATERIALS FOR 
USE AT 650°F . 750 PSIG 


AVERAGE RATING 
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\ HILE PUBLIC utilities and 
very large industrial companies 
have been using high pressure and 
high temperature, exceeding the elas- 
tic range of steel (to 700 F), in their 
steam power plants for several years, 
ind have a working staff familiar 
with the economics and physical re 
quirements of piping material for this 
type ot service, this is not true of the 
average industrial firm. Only recently 
has the price of fuel and other costs 
risen sufficiently to induce small con 
erns to seek relief from the costs of 
self-generated power and steam by 
generating at temperatures and pres- 
ures well over 700 F and 700 psi; in 
other words, at conditions requiring 
steel pipe to operate in the plastic 
range of the piping material 

This article outlines a simple pro 
cedure for evaluating piping materials 
for service in the plastic range. 
Through its use, for any given tem 
perature and pressure, a very definite 
choice can be made from a group of 
available materials. Whereas choice 
of piping in the elastic range of steel, 
i.e. up to 700 F, is largely a matter of 
price, in the plastic range the choice is 
based upon five factors, all weighted 


equally. These criteria are the creep 


A- 213, TP321 


Not gun barrels, but high pressure and temperature piping being 
manufactured in Japan for Detroit Edison's new River Rouge Plant 
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A-23,TP 347 


Rising fuel prices and other costs are inducing many 
industrials to increase their steam pressure and tem- 
perature. Here’s a simple procedure for choosing the 


right piping material for these new, modern conditions 


rating, ductility rating, flexibility rat 
ing, corrosion rating, and cost rating 
for each material being considered. 

For service at temperatures below 
900 F, i.e. in the range 700 to 900 F, 
the corrosion rating is unnecessary 
since steam atmospheres do not be- 
come oxidizing below 900-F (1). (Ref- 
erences at end of article.) Thus, in this 
range, the final choice is made on but 
four factors, viz. creep, ductility, flexi- 
bility, and cost, all weighted equally. 

A subsequent article will explain 
why these factors are given equal 
weight. 

Similarly, at temperatures below 
800 F, the embrittlement problems 
associated with high temperature do 
not appear, and so in this range (700 
to 800 F) the ductility rating may be 
dropped and the material rated by 
only three factors, viz. creep, flexibil- 
ity, and cost, again all factors which 
are given equal weighting. 

A lengthy bibliography used by the 
writer to set up evaluating criteria 
follows this paper. It is suggested that 
this list be consulted for detailed in- 
formation on these factors. 

The rating method is best ex- 
plained by working out an example. 
Consider, for instance, the main 


steam piping for a new boiler in 
stalled in a paper mill power plant 
for operation at 750 psi and 850 F. 
The size of the piping is 8 in. nominal. 
Table I presents a list of piping ma- 
terials suitable for these conditions 
2) together with a tabulation of 
alloying elements in each, the allow- 
able stress (“S” value) at tempera- 
ture, the required pipe wall thickness, 
and the nearest standard pipe thick- 
ness or schedule above that required. 


Creep Rating 

The allowable stress (“S”’ value 
for piping to be used in the plastic 
range of steel is determined from the 
creep strength or rupture strength of 
the material (2). The “S” values are 
used to determine the required pipe 
wall thickness given in Table I. They 
are also the basis or criterion for the 
creep rating, as shown in Table IV. 

Note in Table I that the medium 
chrome-moly A335-P11 and 
P22 have the highest “‘S”’ value, viz. 
14,400 psi. Using this as a base, i.e. 
14,400 psi equals 1.000, the other ma- 
terials are rated on the ratio of their 


steels 
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creep strength or “S” value to this 
base. Thus the creep rating of A-53 is 
7800, 14,400 or 0.542, ete. The creep 
ratings are entered in Table II in the 
appropriate column. 

Ductility and brittleness are im- 
portant at high temperatures and are 
reflected in ferritic steels by the 
tendency to graphitize at prolonged 
service over 800 F (3) (1). These prob- 
lems have been resolved most suc- 
cessfully by low alloy additions rather 
than by heat treatment (4) (Table V). 
The role of low alloy additions in con- 
trolling graphitization and chrome- 
embrittlement plus other control 
methods are discussed in papers listed 
in the references at the end of this 
article. 

Ductility Rating 

In Table II ferritic steels are given 
a rating of 1.000 if they are silicon 
killed, have a carbon content less 
than 0.20 per cent, and have a chrome 
content of 1.0 per cent. Each of these 
three criteria are weighted equally. 
Thus carbon steel A-53 has a rating of 
0.667 because, although it meets the 
silicon and carbon requirements, it 
contains no chromium, and so loses 
one third of the possible ductility 
rating it could have. 

In the same way low chrome-mols 
steel A335-P2, although it meets the 
silicon and carbon requirements and 
scores 0.667 for these additions, can 
only be rated on its minimum 0.5 per 
cent chromium content. Thus its 
ductility rating comes to 0.667 plus 
0.166 or a total of 0.833. 

Austenitic steels have a rating of 
1.000 if their carbon content is less 
than 0.15 per cent and they are 
stabilized for welding with additions 
of either titanium or columbium. 
Equal weight is assigned to each of 
these two rating criteria. 


Flexibility Rating 

The flexibility rating is the writer’s 
own method of evaluating the prob- 
lems encountered in the mechanical 
design of a piping system using any 
one of the above piping materials. 
These problems arise from the ther- 
mal expansion of the pipe 
heated, i.e. a high coefficient of ther- 
mal expansion (e) is unfavorable, and 
a low one is favorable. 


as it Is 


Table Il. Final score sheet for selecting 


Duc 
tility 
Rating 
0.667 
0.667 


ASTM 
Spec 

A-53 

A-106 


Creep 
Rating 
0.542 
0.542 


Pipe 


Plain 
Carbon 


Carbon 
Moly 


A-335 0.913 0.667 
0.833 


0.933 


P-2 
P-12 


0.913 
0.986 


Low 
Chrome 
Moly 

1.000 

1.000 


P-11 
P-22 


1.000 
1.000 


Medium 
Cr-Mo 

1.000 

1.000 


0.993 
0.993 


TP-321 
TP-347 


Austenitic 
Stainless 


Since the pipe has the same thermal 
expansion regardless of wall thick- 
ness, the force it exerts upon anchors 
and equipment increases with in- 
creased wall thickness. Likewise in- 
ternal pipe wall stresses due to tem- 
perature difference between the inside 
and the outside of the pipe increase 
with increased wall thickness 
Thus the thinnest pipe wall consistent 
with good design is favorable. 

At these high pressures thermal] ex- 
pansion of the pipe can only be 
absorbed by expansion bends. The 
pipe in these bends flexes or deflects 
under the moments caused by ther- 
mal expansion in inverse proportion 
to the modulus of elasticity (E) of the 
material and the moment of inertia 
(I) of the section. Thus a low value in 
either of these criteria is favorable. 

To sum up, the flexibility rating, 
shown in Table VI, is a function of 
modulus of elasticity, moment of in- 
ertia, coefficient of thermal expan- 
sion, and wall thickness expressed as 


follows: 
ri eee 
J (;: ie 


Table III lists the four properties 
mentioned above for the nine differ- 


Flexibility Rating 


ent pipe materials under considera 
tion. All four criteria are given equal 
weight in the evaluation; that is, it is 
possible for each characteristic to 
score as high as 0.25. 

Assigning the rating 0.25 to the 
lowest value of each of the above four 
characteristics found in Table III, 
viz. I 72.5, E 23.4, e = 7.12, 
and t and comparing the 
actual characteristics of each mate- 
rial in turn against these lowest val- 
ues, each pipe material is scored for 
flexibility as shown. These flexibility 
ratings are also entered in Table II, 
which is the final score sheet. 


Corrosion Rating 

Corrosion rating of the pipe mate- 
rials for these steam conditions is 
unnecessary since in a steam atmos- 
phere oxidation is not promoted be- 
low 900 F (1). For temperatures over 
900 F the corrosion resistance is a 
function of the carbon, chromium, 
and silicon content (1 


Cost Rating 


In rating each material on cost the 
price per hundred feet for bare pipe 
continued on page 102 


Table |. List of the seamless steel piping materials suitable to be used at 850 F' 


Alloying Elements 


Grade Al C Si Mo 


0.08 0.25 
0.20 Max 
0.08 0.25 
0.20 Max 
0.08 0.10 0.45 
0.20 0.50 0.65 
0.10 0.10 0.45 
0.20 0.30 0.65 
0.15 0.30 0.45 
Max. Max. 0.65 
0.15 0.50 0.45 
Max. 1.00 0.65 
0.15 0.50 0.90 
Max. Max. 1.10 
0.08 0.75 
Max. Max 
0.10 0.75 
Max. Max 


A-53 

A-106 
A-335 
A-335 
A-335 
A-335 
A-335 


A-213 TP-321 


Austenitic 


Stainless 


A-213  TP-347 


' Code for Presssure Piping, A.S.A. B 31.1 a 


17.0 
20.0 
17.0 
20.0 


1953 with Supplement No. | 


Neor | 

t est t | 

S Reg. Std Act. | 
Allow. Wall Pipe Wall 
Psi In Sch In 


Per cent 
Cr Ni Ti 


0 593) 


| 
0.593) 
| 


7,800 0.523 100 


7,800 0.523 100 


13,150 0.343 60 0 406 
0.5 
07 
0.80 
1.10 
1.00 adil 
1.50 14,400 0.321 en 
2.00 : oad 

Cc | 
an 14,400 0.321 0.322 


9.0 .60 anal 
C - ¢C 

13.0 Max 14,300 0.322 — 

9.0 1.00 a 

13.0 Max 052m 


13,150 0.343 0 406 


14,200 0.324 


0.406| 
| 


14,300 0.322 
| 


best piping metal Table Ill. Properties of the nine metals being considered 


Flexi- Aver 
bility Cost 
Rating Rating 
0.759 1.000 


0.759 1.000 


ASTM 
Spec 

A-53 

A-106 


age 
Rating 
0.742 
0.742 | 


Pipe 


Plain 
Carbon 
Carbon 
Moly 
Low 
Chrome 
Moly 
Medium 
Cr-Mo 


A-335 


0.876 0.456 0.728 | 


A-335 
0.763 A-335 


0.802 | 


0.427 
0.408 


0.879 


0.880 
A-335 


A-335 
A-213 
A-213 


0.865 
0.845 


0.481 
0.403 


0.978 
0.978 Austenitic 
Stainless 


0.763 
0.762 


0.125 
0.118 


0.935 
0.938 


* Based on current 


E x e ' 
10° In Actual 
Sq In In 100 In 
257 121.4 7.25 0.593 
257 |121.4)| 7.25 | 0.593 


Cost 
$100’ | 


408.66 | 


408.66 

| 
25.7 88.8 7.25 0406 896.68 | 
957.50 | 


1001.60 | 


0.406 
0.406 


7.15 
7.12 


88.8 
88.8 


P2257 
P12 257 
850.30 | 
1013.00 | 
3268.26 | 
3463.69 


0.322 
0.322 
0.322 
0.322 


PA 
7.12 
9.47 
9.47 


72.5 
72.5 
72.5 
72.5 


25.7 
25.7 
23.7 
23.4 


P-11 

P-22 
TP-321 
TP-347 


prices furnished by National Tube Div 





Fig. 1. Night view, Joppa Steam Electric Station at Joppa, Illinois, just across the Ohio river from AEC plant in Kentucky 


Shawnee and Joppa—Race of 
the Power Giants 


Though few giant generating stations have had as much publicity 
during construction as Shawnee and Joppa, many readers are not 
clear about their relationship and why they have attracted so much 
attention. Here is a description of their background and progress 


By PAUL C. ZIEMKE 


| 
“ee 
Fig. 2. Aerial view of Shawnee Steam Electric Generating Station, built by TVA 


TOMIC ENERGY Commission 
f\ has been the nation’s heaviest 
single power user for many years and 
TVA has supplied this need quite 
unassisted with the exception of 
the early years of atomic materials 
production when private power pro- 
ducers in the midwest directed all 
their spare capacity into TVA power 
networks. At Pudacah, approxi- 
mately one half of the Commission's 
needs will be met by the TVA and 
the balance by private interests. 

Back in 1950, the Atomic Energy 
Commission requested the Authority 
to consider a proposal for furnishing 
1,000,000 kw of power for its gaseous 
diffusion plant at Paducah. 

Opposition to the deal developed 
among private power interests who 
desired to share in the load require- 
ments of the Commission. Thus, in 
December of 1950, the Commission 
entered into an agreement with a 
private company to furnish one half 
of the power required to turn the 
wheels of the giant diffusion plant. 
The power needs for atomic material 
producing plants must be extremely 
dependable since production suffers 
seriously when power outages occur. 


More Power—More Suppliers 

The block of power needed ex- 
ceeded the ability of one company 
to furnish it unaided. A combine of 
five companies Central Illinois 
Publie Service Co., Illinois Power 
Co., Kentucky Utilities Co., Middle 
South Utilities Incorporated, and 
Union Electric Co. of Missouri, 
formed a unit named Electric Energy, 
Inc. At Paducah, approximately half 
the commission's needs will be met 
by TVA and the balance by the 
private firms. 

Decision to purchase private power 
resulted in planning by FEI for Joppa 
plant, to be located approximately 22 
miles northwest of Paducah on the 
north shore of the Ohio River. 
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Fig. 3. One of Joppa's six 163,000 kw outdoor type units 


January of 1951 saw hectic action 
on the part of TVA as its design 
departments readied plans for the 
small army of engineers converging 
on the Shawnee building site. Two 
years and three months from the 
time the first bulldozer plowed a 
furrow, the first generator unit at 
Shawnee was placed on the line to 
scheduled power demands of 
rapidly expanding AEC plant 
1954, four 


meet 
the 
at Paducah. By January 
units were In operation. 


Construction Progress 
The present rate of construction 
shows high promise for completing 
the entire project within the time 
scheduled, with the fifth unit going 
into service late this fall. The goal 
is set for a cost of $145 per kw. 
Shawnee steam plant conforms to 
yeneral engineering ideas with no 
radical departures from conventional 
desizn. All units are housed in struc 
tural steel and brick buildings. 
There are to be 10 power producing 
units in the plant, each unit con- 
boiler pius a turbine 
generator, and auxiliaries. Full de- 
tails of Shawnee were given in the 
September 1952 issue of POWER EN- 
GINEERING. Fuel in ample supply is 
available from the mines in western 
Kentucky and southern Illinois. Ship- 
ment will be by barge and railroad 
with the bulk arriving by water. 
Total coal consumption will be 
14,000 tons per day for the 10 power 
units. 


Early Labor Difficulties 


As with the neighboring power 
plant at Joppa built by Ebasco Serv- 
ices, labor disputes marred the early 
Shawnee production schedules. A 
series of unauthorized walkouts 
proved troublesome, and a total of 
30-odd such delays had to be negoti- 
ated before work could be resumed. 
In recent months peace has reigned. 
Some concept of the 81zZe of the job 
can be gained from the fact that in 
early stages of 1953 there were 3,200 


sisting of a 


1954 


September, 


workers on the project. Currently 
there are 2,400 men employed on 
the completion stage of the job 


Joppa Catching Up 

Labor disputes that tied up the 
Joppa project for extended periods 
have finally been settled with hopes 
that the $195,000,000 steam plant 
will see completion in the fall of 
1955. The labor peace that has 
existed since October of 1953 has 
speeded up construction, and 2,500 
men are now making their presence 
known through compliance with tight 
work schedules. 

Every effort is being made at 
Joppa to overcome the handicap of 
the labor stoppages of the early days. 
This handicap is generally recoznized 
as the reason why the Joppa plant 
was not the first to begin furnishing 
the urgently needed power for the 
gaseous diffusion plant of the Atomic 
Energy Commission at Paducah. 

According to the original arrange 
ments made between the Commission 
and the Electric Energy, Inc., half 
the required Paducah power would 
be furnished by the corporation. 
Plans called for the completion of 
the first privately-built unit to go 
on the line three months ahead of 
the initial TVA turbine generator. 

While Ebasco Services undertook 
the responsibilities of the original 
prime contract, to be achieved with 
their own forces, the succeeding series 
of labor disputes and the resulting 
work stoppiges resulted in a re- 
evaluation of the whole program by 
the interested parties. On July 30, 
1953, soon after the second of the 
six generators was producing power, 
Electric Energy, Inc., terminated its 
contract with Ebasco Services. The 
reorganization was deemed necessary 
because of the lack of productivity 
and consequent increased cost char- 
acterizing the work thus far. 

Under Bechtel’s management the 
first Joppa turbine generator went 
into power production in July of 
1953, with the second unit going on 


Fig. 4. Some of Shawnee's ten 150,000 kw generating units 


the line a few weeks later. The third 
unit followed in short order and the 
fourth was scheduled to begin produc 
tion of power on June 1. This leaves 
the fifth and sixth generators which 
will be operative in the fall of next 
year. With all six units producing, 
the output will total 937,500 kw. 
Like its TVA counterpart, Joppa 
plant will burn coal delivered pri- 
marily by river barge with the bal- 
ance being supplied by rail. The con- 
sumption of fuel will be somewhat 
under the needs of TVA’s Shawnee 
since only 10,000 tons per day will 
be needed. Full details of Joppa were 
given in the November 1952 issue of 
POWER ENGINEERING. Joppa is now 
approximately 65 per cent complete 
Unlike Shawnee, which is entirely 
housed, Joppa is completely outdoors. 


Rate Differentials 

Rates offered to the Atomic Energy 
Commission by the Authority, and 
Electric Energy, Inec., differ in some 
degree. Both TVA and the private 
firms include a basic rate in their 
contracts, based on estimates of the 
cost of the building of steam plants 
and of operating and maintaining 
them after they are placed in service, 
The basic rates are, however, subject 
to escalator clauses. 

The TVA rates are projected on 
the basis of national building cost 
indices as given by the leading con 
struction publications. Rates, there- 
fore, are affected only by the changes 
in costs over which the Authority 
has no control. 

The private firms base their esca- 
lators on the cost they actually ex- 
perience, thus for all practical pur- 
poses having a cost-plus contract. 

Joppa, incidentally, is expected to 
cost $184 to $188 per kw figures 
which have been so affected by the 
cost of the many labor disputes that 
they no longer have significance in 
any comparison between the cost 
of indoor or outdoor construction, 
or the cost of construction by private 
or public power companies. 
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A. C. Monteith, new president of the 
AIEE, gets in some throat-clearing and 
cribbing while Bradley Cozzens has his 
say.: Monteith (second from right) will 
continue as vice president in charge of 
engineering and research for Westing- 
house after taking office August Ist. 
Shown (I. to r.) are: Bradley Cozzens, 
general chairman; Elgin B. Robertson, 
retiring president; Monteith; and H. H. 
Henline, secretary (retired) Meeting 
was held at the Los Angeles Biltmore 


G.E.'s new potential transformer is sized up by its design engi- 
neer, Dr. L. W. Marks. We are told that it is the world’s largest, 
weighing 50,000 Ib, 33 ft high, etc. No rating data were given 








Dow's new 90-ton compressor comes to roost on its permanent foundation at their 
Freeport, Texas, ammonia plant. It is one of two being installed to double the 
plant's capacity. The Austin Co. expects to complete the job early next year 





Sensitive and quick-acting, this Baldwin-Lima-Hamilton Unusual 150-kva load-center, specially designed by G.E., 
balancer uses strain gage wires bonded to a supporting — will be installed in Sominar’s tungsten mine at Los Condores, 
rod (top) and reports unbalance of fan rotor (center) on dial Argentina, as part of their in-mine power distribution system 





‘Sno joke—it's for real. LeTourneau 
came out with the queer-looking Semi- 
sphere Building a few months ago (back- 
ground), and now they have something 
to park in the driveway. This ‘'Sno- 
Buggy” with its eight 10-ft tires weighs 
23 tons, has individual motors on each 
of the four wheels, and is powered by 
a 400-hp engine-generator set. Speed 
when on deep snow, boggy swampland 
or loose sand is eight mph— forward 
or backward, though we can't tell 
which is which. It is intended for ex- 
ploration and development of areas 
not suited for conventional vehicles 








Pennsylvania P & L's plant at Martin's Creek has a new Re- Dominion Bridge has erected one of the two huge control 
search Corp. electrostatic precipitator to process 500,000 = gates they designed and built for the tunnels carrying water 
cfm of flue gas from a 1,200,000 Ib-per-hr steam generator under Niagara Falls, Ontario, to the Sir Adam Beck Station 
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Fig. 2. This is a generator rotor at Flat- 

iron plant being lowered into place for 
installation, by the big 100-ton gantry 


Fig. 1. General view of Flatiron Power and Pumping Plant. It contains first U. S. 
reversible two-speed pump-turbine unit, rated 13,000 hp as a pump, 12,000 hp 
as a turbine, plus two conventional 48,000-hp hydroelectric generating units 


Flatiron Tests First U.S. 


Latest development in hydraulic turbine field is reversible 
two-speed pump-turbine at Flatiron Power and Pumping 
Plant in Colorado-Big Thomson Project near Denver, Colo., 
built by Bureau of Reclamation. It stores water for irriga- 
tion. Stored water operates unit as turbine to generate up 
to 8500 kw. The station has two other 35,000-kva units 


4 FIRST the sy nehrosecope pointer 
spun around the dial very fast, 
then and lowly as the 
operator manipulated the controls, 
Fig. 3, on the new reversible pump 
turbine at Flatiron Power and Pump 
ing Plant. He was bringing the unit 
on the line to ready it for its first 
official test as a turbine for generating 
electric power. The group of men 
standing behind the operator, Fig. 3, 
was silent as he brought the unit very 
carefully to synchronous speed. They 
were the men who had designed and 
built it. 

Then, as the synchroscope pointer 
crept slowly slower slower 
up to the top of the synchroscope 
dial, the operator pushed the breaker 
button just a fraction of a second be- 
fore the pointer touched the mark. 
There was a thud as the breaker went 
home and the unit was on the line. 
It was 11 A.M. on June &, 1954. 

Now there were broad smiles on 
the faces of those men in Fig. 3. 
They had tested the unit as a pump 
the week before, knew it was a good 
pump. They had tested all the elec 
trical controls, too, and knew they 
worked right. This turbine test was 
the final one, and everybody was 
pleased. So far, not a hitch. Every- 
thing smooth as a Swiss watch. And 
the unit had no governor! It was 
regulated solely by the butterfly valve 
with a 6-in. bypass around it. It had 


more more 


two speeds: one for pumping; an- 
other, a bit lower, for generating. 


Test of Unit as Turbine 

After the unit was synchronized, 
the operator opened the butterfly 
valve wide and the pump-turbine 
picked up load quickly until it was 
carrying 6700 kw at a head of 223 ft. 
It is rated at 8500 kw at 290 ft head, 
but before this test the reservoir 
water had to be drawn down to meet 
irrigation needs. Hence the unit 
could not be tested at full head; that 
would have to wait. 

The engineers allowed the unit to 
operate at this 6700-kw load for a 
little over an hour, so it would “‘ warm 
up” and all factors would reach 
steady values. At 12:15 p.M., the unit 
was operating steadily to the satis- 
faction of the test engineers bear- 
ing temperatures O.K., oil to the 
Kingsbury O.K., generator tempera- 
tures O.K. 

So, at 12:15 p.m., they began the 
official test of the unit as a turbine. 
Some of the engineers calibrated 
manometers, as shown in Fig. 4, for 
use in future tests, and a salt-velocity 
measurement of water flow to the 
turbine was being run at the same 
time. Various readings were taken 
from test instruments on a predeter- 
mined schedule under the supervision 
of one of the Bureau’s most experi 
enced test engineers. 


Pump-Turbine 


Fig. 3. Construction and power engi- 
neers watching Flatiron operator put 
pump-turbine on line for its first offi- 
cial test as a turbine on June 8, 1954 


Fig. 4. During first test of Flatiron 
pump-turbine as a turbine, Carl Bates, 
Bureau of Reclamation engineer, and 
assistant G. H. Johnson, calibrate 
manometers for use in future tests 
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Fig. 5. Diagrams of Colorado-Big Thompson Project of Bureau of Reclamation 
for supplying water from western slope of Continental Divide to augment inade- 
quate irrigation waters on eastern slope. Top—elevation diagram; bottom—per- 
spective diagram. Flatiron is at bottom of hydraulic ladder on eastern slope 
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UNWATERING LINE 


Preliminary results of these tests 
indicate that the unit has exceeded 
its guarantees both as a pump and as 
a turbine. Final test results are to be 
reported later and a detailed discus 
sion of the way the combination 
generator-motor is designed, oper 
ated and controlled for two speed 
operation will be presented later. 

Here, after several years of devel- 
opment work, is the first of a new 
type of unit to be installed in the 
United States. It has a single runner, 
operating as pump to store water ina 
reservoir, when driven in one direc 
tion by a motor; and then, using the 
stored water, reversing its rotation 
to drive that same motor as a genera- 
tor to produce electric power; and 
it operates at different speeds in each 


Case. 


What Is Flatiron? 

In the Flatiron plant, object of 
using such a unit is to take water 
being pumped over the Continental 
Divide near Denver, Colorado, pump 
it into a storage reservoir for a large 
irrigation system and then, as the 
water is required for irrigation, let 
the water flow back through the unit 
and generate as much electric power 
as possible, to be delivered into the 
project’s existing electric transmis- 
sion system. 

Flatiron Power and Pumping Plant, 
in which the new reversible pump- 
turbine is now operating, is an im- 
portant link in the entire develop- 
ment known as the Colorado-Big 
Thompson Project of the Bureau of 
Reclamation in Colorado, shown in 
Fig. 5. This project is designed to 
collect surplus water on the western 
side of the Continental Divide, in a 
stepladder series of lakes as shown. 
This water is pumped and prodded 
up the ladder of lakes to the mouth of 
the Alva B. Adams tunnel, which 
bores 13 miles straight under the 
backbone of the Continental Divide. 
From this tunnel, the water pours 
down the eastern slopes and foothills 
of the Divide to irrigate about 
750,000 acres of rich but inade- 
quately-watered farm land in an area 
north of Denver. 

As the water flows down the east- 
ern slope of the Divide, its power 
potential is utilized in a series of 
hydroelectric plants at Mary’s Lake, 
Estes, Pole Hill, and Flatiron. 

All power generated in these plants 
is fed into a power system covering 
the irrigated area. Completed power 
system facilities include 38 perma- 
nent substations and over 780 circuit 
miles of transmission line. Distri 
bution of water to the irrigation sys- 
tem and of power to the various 
parts of the electric transmission 
system are both controlled from a 
large dispatchers’ building about 14 
mile from the Flatiron plant. 

Green Mountain Reservoir, dam 
and power plant were described in 
POWER ENGINEERING, August 1943 
issue; Granby Pumping Plant in the 
July 1949 issue. First account of the 
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Fig. 7. Model of reversible pump-turbine, tested as a turbine 
at the two operating speeds, gave these curves. Unit will 
generate at 257 rpm, on flatter and better efficiency curve 


proposed design for a_ reversible 
pump-turbine unit was published in 
our July 1950 issue and an article 
on pumped storage hydroelectric 
power appeared October 1951 issue. 


Genera! Design of Flatiron 

Flatiron Power and Pumping Plant 
is a peak-load plant for the power 
system and a pumping plant for stor- 
ing water for the irrigation system in 
Carter Lake Reservoir, which pro- 
vides about 114,000 acre-feet of stor- 
age capacity. Such storage is impor- 
tant at this point not only to the 
irrigation system, but also as a help 
in regulating system operations in the 
whole project. 

Water flows from Adams Tunnel 
through the various power plants and 
reservoirs, through Bald Mountain 
pressure tunnel to the Flatiron pen- 
stocks. These are two steel pen- 
stocks, Fig. 1, about 5800 ft long, 84 
in. in diameter at upper end, 72 in. 
near the plant, terminating in 84-in. 
butterfly valves in the power house. 

These penstocks deliver the water 
to two conventional hydroelectric 
generating units, Nos. 1 and 2, in the 
power house. When the pump-tur- 
bine, Unit No. 3, is operating as a 
pump, it takes suction from the Flat- 
iron afterbay and pumps the water 
up to Carter Lake Reservoir, where 
it is held in storage pending a need 
for it in the irrigation systems. When 
it is so needed, water flows back 
down through the pump-turbine into 
Flatiron afterbay, then on to the irri- 
gation system. Water may also be 
drawn direct from Carter Lake Res- 
ervoir into the irrigation system. 

Units Nos. 1 and 2 at Flatiron each 
consists of a Pelton Francis-type 
hydraulic turbine rated at 48,000 
hp at 1055 ft head, driving a Westing- 
house 33,000-kva, 13,800-v, 0.90-pf, 
3-phase, 60-cycle generator at 514 
rpm. These units are classed among 
the highest-head Francis-type units 
built in this country. Also they are 
the first used by the Bureau of Recla- 
mation at heads over 1000 ft. They 
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are equipped with wicket gates and 
Woodward governors and operate in 
the conventional manner. They de- 
liver their power to an outdoor sub- 
station, right Fig. 1, 35,000-kva (air- 
cooled) 46,667 kva (forced air rating), 
where it is stepped up to 132,000 v 
for connection to the transmission 
system. 

Flatiron pump-turbine unit, as 
stated, is first of its type to go into 
operation in the United States. (Sec- 
ond pump-turbine unit is now being 
built for installation at Hiwassee 
Dam of TVA.) The Flatiron unit was 
designed by the Bureau of Reclama- 
tion engineers and Allis-Chalmers 
Mfg. Co. engineers working in close 
cooperation, and was built by Allis- 
Chalmers, which is also responsible 
for the motor and generator construc- 
tion and controls that permit the 
two-speed operation. 


Pump-Turbine Details 

This pump-turbine unit consists of 
a single specially-designed pump hav- 
ing fixed-vane hydraulic turbine type 
casing and driving a single generator- 
motor. This unit rotates in one direc- 
tion as a pump, in the reverse direc- 
tion as a generator. The two-speed 
operation is a novel feature, as is 
also the omission of wicket gates and 
governor. Control of the unit is by 
means of the 76-in. butterfly valve 
alone. This butterfly valve has a 
6-in. bypass around it, with a valve 
ir. it, for vernier adjustments in con- 
trolling the speed of the unit. 

Operating as a pump, the pump- 
turbine is rated to deliver 370 cfs 
against 240 ft head, driven by the 
generator-motor operating as a syn- 
chronous motor rated at 13,000 hp, 
9698 kw, 13.8 kv, 1.0 pf and 300 
rpm. As an a-c-generator, the unit is 
rated to develop 8500 kw at 1.0 pf, 
13.8 kv, 3 phase, 60 cycles, operating 
at 257 rpm, at a head of 290 ft. 
Pumping head will vary from 170 to 
300 ft, turbine head 290 to 140 ft. 

Entire rotor assembly of generator- 
motor, shaft and pump-turbine run- 
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Fig. 8. Model of reversible pump-turbine, tested as a pump, 
gave the actual curves shown, compared to original calcu- 
lated performance, figured for 370 cfs, 240 ft head, 300 rpm 


ner is supported by a Kingsbury 
thrust bearing arranged for pressure 
lubrication, so that it can support the 
weight of the rotor assembly on a 
film of oil when starting, giving low 
starting torque. 


No Wicket Gates, No Governor 

As noted above, the unit has no 
wicket gates and no governor nor 
regulator. When starting as a tur- 
bine, the unit is synchronized by 
adjusting the butterfly valve shown 
in Fig. 6. First, the valve is opened 
a small amount to admit water to 
bring the unit up to about 95 per 
cent of normal speed. Then, by ad- 
justing the valve in the 6-in. bypass 
around the butterfly, the unit can 
be brought to normal speed and put 
on the line. Then the butterfly valve 
is opened to full opening and the 
generator output will correspond to 
the head available from Carter Lake 
Reservoir at that time. 

Another method of synchronizing 
wouid be to start the unit with the 
butterfly valve, bring it up to about 
200 rpm, then motor the unit up to 
synchronous speed, then synchronize 
for generating and then open the 
butterfly valve wide. The generator- 
motor is equipped with amortisseur 
windings and will start in either di- 
rection. 

While the unit can operate as a 
generator at either 300 rpm or 257 
rpm, depending on the electrical con- 
nections used, it is designed to de- 
velop more horsepower and better 
over-all efficiency at 257 rpm. Sim- 
ilarly, best over-all pumping efficiency 
is obtained at 300 rpm. Curves of 
Figs. 7 and 8 show the performance 
characteristics based on tests of a 
model. 

To start the unit as a pump, it will 
be unwatered by compressed air, 
which will force the water down in the 
draft tube and leave the runner free 
to turn in air. Then, with the butter- 
fly valve closed, the motor, which is 
designed for full-voltage starting, will 
start at continued on page 100 
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Power Plant GRASP 


Vapor Tension and Superheat 


In this second article on the principles of applying common-sense 
reasoning to power plant operating problems, the author cites per- 
sonal experiences with experts who grapple with theories they know 
but do not fully understand. He shows how ordinary logic enables 
you to reason out puzzling aspects of vapor tension and superheat 


By FRANK H. BROWNING * 


\ ‘TE STILL think that steam is one 

greatly misunderstood subject 
It appears that many otherwise well- 
educated men work their problems 
from steam tables pages and pages 
of numbers — and are satisfied with 
numerical results, without real sense 
of how it works. We can get numeri- 
cal answers out of marvelous calcu- 
lating machines, but not reasons. 

Some years ago we discussed sev- 
eral subjects with the College of For- 
estry staff at a leading university. 
The top professor of Utilization was 
then experimenting with high tem- 
perature dry kilns on certain woods. 
Instead of having to evaporate all 
the water from green lumber, he was 
surprised to discover that much of 
the water ran out freely in liquid 
form, and he couldn’t account for 
that unexpected result. 

Without getting bogged down in a 
maze of technical data, let’s take two 
common facts. We know most trees 

soft woods especially float 
when cut. And we know that wood 
which soaks a long time finally gets 
‘ water-logged”’ and sinks. These facts 
show us that the solid part of the 
fibres must be a lot heavier than 
water, and that even the very wet, 





The methods of analyzing en- 
gineering problems expounded in 
this article have been used for 30 
years by the author in his work as 
Engineer Examiner for the City 
of Seattle. Mr. Browning has de- 
veloped a technique, as explained 
in the July issue, of getting his ex- 
aminees to pick problems apart, 
question iong-accepted ideas, get a 
real grasp of power operations 

He has utilized these methods 
in a book, Steam Plant Errors. If 
you would like to know more about 
this book, write to the Editor, 
who will tell you how to obtain it. 

We think Mr. Browning's ideas 
and methods of approach are 
stimulating and provocative, but 
his opinions and expressions are 
his own and do not necessarily re- 
flect those of your Editor. If you 
disagree with the author or his 
conclusions, send your comments 
to the Editor, who will forward 
them to the author. 











fresh-cut tree contains enough air or 
gas in the spaces between fibres to 
keep the whole log afloat until part 
of that gas is displaced by water. 

The Forest Products Laboratory 
gives the specific gravity, but we'll 
only say the solid part of wood is 
about as heavy as sand or concrete. 
We must assume that the gas pressure 
in the tiny spaces of newly cut lumber 
is at atmospheric pressure, otherwise 
some air would find its way in, or be 
expelled from the living tree. No 
doubt every power plant student, 
operator, and consulting engineer has 
heard this important fact, but various 
mistakes in industrial processes prove 
it didn’t sink in. 


Vapor Tension Properties 

In contact with water, the vapor 
tension or steam pressure is entirely 
independent of any other contents or 
gas pre ssure th the sae space, 

It makes no difference whether it is 
surrounded by a near vacuum, atmos- 
pheric pressure, or 2000 psi of com- 
pressed air, water at any certain 
temperature will add enough vapor 
in the adjoining space to maintain 
its corresponding pressure of vapor 
in contact with the liquid. We cail it 
vapor below 212 F and steam pressure 
above, but it’s all the same gaseous 
form of water at varying density. 
Round figures for vapor tension and 
corresponding water temperature are: 
Pressure 
psig 


Temperature 
degrees F psia 
80 
100 
125 
150 
180 
200 
212 0 
250 g 15 
280 30 
It’s so simple once a fellow sees it. 
When the wood is heated to the 
stated temperature, the gas content 
between the fibres is increased by the 
corresponding number of pounds 
listed, and this pushes free liquid 
water out as the extra gas tries to es- 
cape. Water and gas will be expelled 
until atmospheric balance is restored. 
The higher we heat the wood, the 
more vapor pressure is added, and 
the more free water and gas will come 
out. Once the wood reaches 212 F or 


a trifle above, vapor tension will 
equal or slightly exceed atmospheric 
pressure. 

At or above this temperature the 
steam pressure will constantly replace 
itself when some escapes, so none of 
the original air can then remain in 
the wood spaces, except for some 
locked cells where it will seep through 
the walls more slowly. That means all 
free water will be expelled as liquid 
by heating the lumber above 212 F. 

Some of the water in green lumber 
is absorbed by the fibres, varying with 
the kind. The balance of the moisture 
content is free and easily removable. 
After this large quantity of free water 
is driven out by added vapor tension 
as the kiln heats up, the remaining 
water held in the fibres by absorption 
has to be evaporated. It will take 
more than the normal latent heat to 
pull it loose from the wood's natural 
affinity for moisture. This attraction 
is well known, for even bone dry wood 
will soon expand by absorbing con- 
siderable moisture when exposed to 
the air. We hope this clears up the 
unexpected results. 

Several years ago a large pulp and 
paper company north of here decided 
to speed up production. This plant 
reduced the trees to a thick mat of 
pulp which was sent to other plants 
to make finished products. They were 
sure other parts of the huge paper 
machines could operate faster. The 
limiting feature seemed to be the 
drying rolls where the web of pulp 
ran alternately over and under a 
long series of rolls heated by steam. 


More Heat from Superheat? 

These large rolls already carried 
the safe working pressure limited by 
design, so the engineering executives 
and consultants naturally turned to 
superheated steam in the rolls to get 
faster drying and more output. Steam 
tables clearly show more heat and 
higher temperature in every pound of 
superheated steam, without raising 
the pressure, so their experts cl .imed 
the results would justify expensive 
superheater equipment. It didn’t! 

More recently the laundries in a 
distant city faced a serious handicap. 
Inspectors decided an accident was 
due to a certain fault in all that make 
of equipment, so the insurance com- 
panies drastically reduced the allowed 
pressure for many dryers in that re- 
gion. The laundries could not main- 
tain their normal output with slow 
drying, so called for technical help. 


* Mechanical Engineer, Seattle, Wash. 
(Formerly Engineer Examiner, City of 
Seattle — see page 84, July 1954 issue.) 
All re-publication rights reserved by 
author. 





The owners were shown that super- 
heated steam could restore and even 
increase their previous rate, so again 
a lot of money was spent installing 
superheater equipment. It did nogood. 


Where is Error? 

The results were sad in both these 
cases. Was something wrong with the 
steam tables? Or did they need some- 
one with more practical sense? Any 
good operating engineer could have 
pointed out the fallacy. Superheated 
steam cannot raise the face tempera- 
ture of rolls and dryers unless it is 
thrown away while still hotter than 
its condensing temperature the 
boiling point for that pressure. But 
that would waste all the latent heat 
that was absorbed in turning the 
water into steam. It would be much 
cheaper to use hot air than to dis- 
charge superheated steam. 

All steam saturated or super 
heated gives up its heat content by 
condensing against the metal. Water 
collects inside the dryer surfaces until 
it is picked up and discharged through 
the hollow end shafts. The moisture 
and metal cannot be any hotter than 
the boiling point for the steam pres- 
sure used. They will, in fact, be 
slightly below its boiling point be 
cause heat flows down hill just like 
water does, from a higher to a lower 
level. Some air and non-condensable 
gas will always collect inside the rolls 
leaving a thin blanket of fairly pure 
gas against the metal surface after its 
steam content has condensed. This in- 
sulates and further cools the inside of 
dryers or rolls the same as in steam 
radiators, even when care is taken 
to remove as much of this gas as pos 
sible. 

Use of superheated steam for faster 
drying turned out to be a mirage 
an expensive failure. Yet the costly 
experiments were a fitting penalty 
for superficial study missing the 
fixed relation of vapor tension or 
steam pressure to the temperature of 
water in direct contact. 


Water Vapor in Compressed Air 
We have to drain compressed air 


tanks. Some believe the pressure 
squeezes water out of the air, like 
squeezing water out of a sponge. 
That’s wrong. 

Suppose the inlet air carries all the 
water vapor possible. The work done 
by the machine during compression 
heats the air so much that it could 
then carry a great deal more water 
vapor in the smaller space at that 
higher temperature. But, as the com- 
pressed air cools down in the tank, 
water condenses steadily to keep its 
vapor content in balance with its 
saturation limit for each lower tem- 
erature shown in the table above. 
Ne repeat, the ability of the air to 
hold or carry water vapor depends 
entirely on its temperature at the mo- 
ment, a certain maximum amount of 
water vapor for each cubic foot of 
space, regardless of the pressure of 
other gases which may occupy the 
same space. 
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We call it dry ice because carbon 
dioxide evaporates without melting. 
Water can do the same, for it still 
maintains a small vapor tension be- 
low freezing. The vapor tension for 
32F is 0.088 —-a little more than 
\,, psi. Some winter day you may 
see people skating on paved streets 
where a thin sheet of ice has formed. 
The next day or so, still below freez- 
ing, the streets are bare because a dry 
breeze has blown away the vapor as 
fast as it formed on the ice. In the 
same way damp laundry can dry 
thoroughly on a dry, windy, winter 
day although it is frozen stiff when 
first hung out. 

Several periodicals in this field 
give problems sent in by subscribers 
and later print answers from readers. 
We think too many of these are in the 
realm of aerial acrobatics, compli- 
cated, discouraging to the average 
reader needing a clear grasp of basic 
principles. They’re like trying to put 
ornaments on the roof before the 
foundations are built. We quote one 
from a contemporary magazine: 


How Authoritative Are Experts? 

““A steel cylinder is fitted with a 
piston which is loaded to produce a 
pressure of 100 psig. The cylinder 
originally contains one cu ft of 100 
per cent quality steam at 100 psig, 
which corresponds to a temperature 
of 338 F. 

“One cu ft of air at 338 F is now 
forced into the cylinder, thus pro- 
ducing a total volume of two cu ft 
of which 50 per cent is air and 50 per 
cent steam, both at the same tem- 
perature of 338 F. The piston will of 
course rise in the cylinder to accom- 
modate the double volume. 

“The cylinder is next surrounded 
with the water at 70 F and the steam 
and air cooled until condensation of 
the steam takes place. At what tem- 
perature will the condensation of 
the steam take place.” 

Two answers were printed, one by 
the retired editor, a gentleman of 
considerable technical standing. Both 
answers treated it as superheated 
steam after an equal volume of air 
had been added at the same tempera- 
ture. The former editor wrote: 

“Obviously the steam is super- 
heated; expanding the steam to dou- 
ble its original valume at constant 
temperature without doing any work 
results in superheat. The volume of 
one pound of saturated steam at 
114.7 psia is, according to the steam 
tables, about 3.89 cu ft; doubling the 
volume makes it 7.78 cu ft. 

“Checking the superheated steam 
tables we find that the volume is 
7.843 cu ft for 340 F and a pressure of 
59 psia. It is 7.708 for 340 F and 60 
psia. Evidently the steam pressure is 
somewhere between the two figures, 
which is as close as we can get without 
a lot of additional mathematics.” 

Is it possible these prominent men 
believe the steam is superheated when 
there is no change of pressure or tem- 
perature? In using superheat tables 
to find when it will condense, is it pos- 


sible neither of them realizes that 
superheated steam never does con- 
dense’ Would they likewise claim 
that all water vapor in the atmos- 
phere is superheated steam? 


A Clear Case of Humidity 

The plain fact is, the steam did not 
expand as stated. It has an equal 
number of air molecules spaced be- 
tween the steam molecules so it oc- 
cupies one-half of 2 cu ft, a clear case 
of 50 per cent humidity in a 338 F 
100-psig atmosphere. Each bit of 
steam in the mixture occupies only 
its original volume, being surrounded 
by air particles at the same pressure 
which prevent expansion of the 
steam. It is said to produce one-half 
the total pressure because that would 
be its pressure if the steam were al- 
lowed to occupy the whole space 
alone. So we must consider this sep- 
arate, independent pressure to find 
out when it will condense. Common 
steam tables give all required facts. 

Half of 114.7 equals 57.3 lb abso- 
lute, which is 42.6 lb gage pressure 
of the steam in the stated mixture, 
considered as the sole occupant of 
the total space. As it cools down, 
some will begin to condense at the 
condensing point of 42.6 psig satu- 
rated steam. It will continue to con- 
dense as it cools down, to keep the 
vapor tension in exact agreement 
with common steam tables — satu- 
rated steam in direct contact with 
some water — for this change from 
water to steam and back to water is 
entirely independent of any other 
material that may be in the same or 
surrounding space. The relation is 
firmly, permanently fixed by Nature 
and cannot be manipulated by fuzzy 
theorists. 


Learn Facts, But Think, Too 
We hope this shows the sharp con 
trast between learning certain facts 
and seeing their full significance. 
Some argument may arise because 
habits of mind are so powerful and 
some from those who like to split 

hairs. 

Heat flows from a hotter to a 
cooler substance. Figures in standard 
tables give the temperature of the 
steam. Liquid and metal must be very 
slightly cooler when steam condenses 
on it. This lower level, called the Wil- 
son line, can change to a named zone, 
for there should be move difference of 
temperature for rapid condensation 
than for the slow change, just as a 
sharper drop gives faster flow of 
water. But the small figures have no 
importance for operating engineers. 

We know the ability to analyze can 
be gradually acquired by practice. 
There is no substitute for using your 
own brains when familiar ideas are 
so persistent. Once a fellow is wide 
awake and gets interested in this ef- 
fective method, it turns work into 
pleasure. We are trying here to show 
by sample articles the value of closer 
attention. So, if you want more sub- 
jects discussed write the editors of 
POWER ENGINEERING. 
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Fig. 1. Perspective view of the collector ring truing rig shows general arrangement 
of the parts. Note that the carbide-tipped cutting tool is inverted for best results 


Method for Truing 
Collector Rings 


By EMIL STUMPP * 


[ ISE YOUR HEAD and save your An example of this occurred during 

heels is an old adage useful for the overhaul of a large turbine gen- 
adults as well as children. This ap- erator in one of our power plants. 
proach to a job task usually pays off The usual procedure for removing 
handsomely, especially in mainte- brush grooves and truing-up yenera- 
nance procedures. There is always a_ tor collector rings involves a slow 
better, easier way to do a job if you and tedious grinding or stoning pro 
look for it hard enough. cedure. This method is based on the 





Fig. 2. End and side views of rig for truing up collector rings. The dimensions shown 
should be altered to suit the particular application and compound rest used 
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use of abrasive blocks clamped to a 
compound rest which is mounted on 
a heavy steel pedestal set up adjacent 
to the collector rings. The turbine 
generator is rotated at a slow speed 
while the mechanic applies pressure 
to the stoning blocks. The time re 
quired depends on the condition of 
the collector rings. It is a slow proc- 
ess at best, and in most cases re 
quires two and one-half to three days. 
Another disadvantage of this method 
is that the success of the job is af 
fected by the skill of the mechanic in 
applying pressure to the blocks 


Increases Accuracy 

In order to reduce the time re 
quired for this work, and to obtain 
greater accuracy, the following pro 
cedure was adopted. A rig was devel 
oped to mount a standard cutting 
tool adjacent to the collector ring 
assembly, as shown in Fig. 1. The 
setup consisted of a pedestal, a 
brace, a compound rest, a standard 
tool post, and a #78B carbide tipped 
tool. 

The pedestal was made up of a 
short length of 6-in. H-beam with 
<-in. plates welded to the top and 
bottom. It was bolted to the base 
plate of the generator. The brace was 
bolted both to the side of the pedes- 
tal and to the outboard bearing hous- 
ing, using the tapped holes for the 
brush holder studs. This provided 
a solid foundation on which was 
mounted the compound rest. The 
accuracy of the setup of the rest 
and tool holder was easily deter 
mined by standard alignment pro- 
cedures, and provided precise lining 
up of the tool for cutting purposes, 
as indicated in Fig. 2. This illustra 
tion also gives the dimensions of the 
various parts to fit this particular 
job. It is recommended, as shown in 
Fig. 2, that the tool be inverted and 
applied to the rings slightly above 
the horizontal centerline so there 
will be no tendency for the tool to 
dig in and seriously mar the ring 
surface. 


Quickly Made, Saves Time 

After the setup was completed, the 
turbine operator was stationed at the 
throttling valve and ma.ntained a 
machine rpm which provided a suit 
able speed for cutting. A machinist 
using this rig turned down and pol 
ished the rings to run true within 
0.0005-in. The final polishing was 
accomplished with #150 Aloxite cloth 
and was performed at a higher speed, 
approximately 800 rpm. The entire 
truing operation was completed in 
less than an hour’s time. This pro 
cedure, in addition to reducing the 
actual truing-up time, produced an 
accuracy which would be difficult to 
duplicate by the usual methods. 

This rig, which can be used on 
other turbine generator units, was 
fabricated in approximately one day 
by one man. 
* Mechanical Maintenance Overseer, 
Forstmann Woolen Co., Passaic, N. J. 





Fig. 1. A. Uni-directional blade louver dampers. B. Reverse-directional blades. C. Uni-directional on inlet boxes. D. Inlet vanes 


What Fan Control Method Is Best? 


For a fan to meet its requirements, its control is as 
important as the fan itself. Here are some pros and 
cons of fan control methods in common use today 
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Power-volume relationship when vanes or dampers used for volume control 
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By JOHN F. TOBIN * 


N MANY fan installations, such as 

forced and induced draft fans on 
boilers, fan capacities must be con- 
trolled accurately if the entire proc- 
ess is to function as intended. As- 
suming correct fan selection with 
adequate capacity, pressure, and 
power available, this article will deal 
with the problem of providing fan 
output to match the requirements. 

Possible methods of volume and 
pressure control with electric motor 
drive can be listed in tabular form: 


4 — Constant speed 
a) Dampers, louver type 
l Uni-directional 
louvers 
Reverse-directional 
louvers 
b Inlet vanes 


Variable speed 

a) Variable speed motors 
b Fluid drives 

c Magnetic couplings 


Constant speed fans have following: 
Advantages: Lowest first cost; least 
space required; no inertia problem, 
once started; quicker response 


Disadvantages: Least efficient; 
greatest noise; greutest wear; hardest 
to start 
Variable speed fans have following: 
Advantages: Most efficient; least 
noise; least wear; easiest starting 
Disadvantages: — Greater first cost; 
greater space required; some inertia; 
slower response 

Louver dampers are the simplest 


type of volume control device and 
are made in two types. Figure 1 (A 


*Western Division Power Equipment 
Manager, American Blower Corporation. 
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Fig. 4. Effect of variable speed on fan pressure-volume curve 


shows the uni-directional blade type 
and Fig. 1 (B) the reverse-directional 
blade type. The latter type is gen- 
erally preferred because it gives bet- 
ter blade movement control and less 
down-stream turbulence and duct 
wear when handling abrasive dust. 
However, uni-diree ional blade lou- 
vers are usd on fans with inlet 
boxes to reduce fan hp requirements 
similar to inlet vanes, see Fig. 1 (C 
and when used in this position have 
good relation between blade position 
and capacity. 


Vane and Damper Control 

Inlet vanes, Fig. 1 (D), are pie- 
shaped segments of the fan inlet 
circle which are pivoted at the center 
of each segment so that when all are 
rotated in same direction the air 
entering the fan is given a spin in 
direction of the fan wheel rotation, 
thus reducing the relative speed of 
the wheel and the air entering it. 
This cuts the fan capacity in the same 
manner as dampers, but the hp 
required is less than with damper 
control because the residual velocity 
leaving the vanes, being in the direc- 
tion of the wheel rotation, helps it 
deliver work, whereas with dampers 
the downstream energy is wasted. 

Figure 2 illustrates the effect on 
the pressure-voiume curve of a fan 
when either vanes or dampers are 
par‘ially closed to reduce the fan 
output. Figure 3 shows the relation 
of power requirements when dampers 
or vanes are used for volume control. 
The damper power curve is the same 
as the fan test power curve. Inlet 
vanes have the same power require- 
ment as dampers at the zero and 
rated volume points, but at inter- 
mediate points show lower values as 
indicated. 

When fans are operated at variable 
speed the pressure-volume curve 
shrinks as shown in Fig. 4, the volume 
dropping directly with speed and the 
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pressure directly with the square of 
speed. The fan efficiency does not 
change on a fixed system curve and 
the flow pattern through the fan is not 
altered with variable speed operation. 
Figure 5 shows the fan power require- 
ment at reduced speed and volume as 
compared with the constant speed 
dampered power. The variable speed 
power on a fixed system curve is a 
cube curve through the rated power 
point and zero with the power vary- 
ing directly as the cube of the speed 
or volume. That is, at half volume 
and speed the fan will require one- 
eighth of rated volume power. 

Without question variable speed 
operation is the most efficient con- 
trol and when easily obtained, as 
with steam turbine drive, is very 
frequently employed. With alternat- 
ing-current motors, variable speed 
is more complicated but possible 
with slip-ring design and secondary 
rheostats, either step type with re- 
sistance grids or liquid stepless type 
with water-cooled electrolyte in three 
separate tanks. Step-type control re- 
quires a supplementary damper for 
vernier adjustment between each two 
positions, which complicates the con- 
trol system. 


. Variabie-Speed Drives 

The preferred a-c motor variable 
speed drive today uses fluid drives 
or magnetic couplings with either 
an induction or synchronous motor 
as shown in Fig. 6. Either is capable 
of stable stepless speed variation of 
5 to 1 on variable torque fan load, 
which is wide enough so that sup- 
plementary damper control is seldom 
required. Figure 7 shows the fluid 
drive efficiency curve which is ap- 
proximately a straight line with vol- 
ume. Fan power is the same cube 
curve as in Fig. 5, so the motor hp 
input to the fluid drive is approx- 
imately a square curve, because at 
half speed the continued on page 110 
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Fig. 5. Power comparison, constant 
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and variable speeds 


Fig. 6. Example of motor-driven fan in 
a power plant, the motor driving the 
fan at variable speed through a fluid 
drive giving stable stepless speed vari- 
ation on variable torque fan load 
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Fig. 7. Horsepower and efficiency 
curves for variable speed fluid drive 
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Fig. 8. Comparison of power require- 
ments, constant and variable speed fans 
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The Process Extraction Turbine 


A Review for Old-Timers — A Must for Young-Timers 


By WILLIAM H. ENGELMAN * 
and HELMUTH W. ENGELMAN | 


| 
incorporates a 
also regulates the pressure at the ex 
traction nozzles. All steam enters the 
high pressure the turbine 
under control of the speed governor. 
After doing work in the high pressure 
section, it reaches the first 
point, from which it may either leave 
the turbine through the extraction 
nozzle or continue through the tur 
bine to do additional work. The pres- 
sure at the extraction point is con- 
trolled by regulation of the flow to the 


YUE DISTINGUISHING feature 
process extraction turbine 
stem, which not only 
but 


of the 
its control Sy 
speed governor, 


ection ol 


extraction 


low pressure end of the turbine. The 


extraction flow is regulated by proc- 
demand, independently of the 
turbine governing system. As process 
demand for steam increases, extrac- 
tion pressure tends to drop, and the 
pressure control tends to shut off the 
flow steam to the low pressure 
section of the turbine. The of 
work in the low pressure end of the 
turbine causes the speed governor 
to admit more throttle steam. In 
practice, the pressure and speed 
governors usually are interconnected 
40 that partial compensation of the 
speed governing system occurs when 
the pressure governor acts, and vice 
versa, in order to keep fluctuations of 
both speed and extraction pressure 


CSS 


ol 
loss 


small. 

The extraction factor is the increase 
of throttle flow, in pounds per hour, 
required to maintain constant shaft 
power output as the extraction flow is 
increased one pound per hour. 

Quality or superheat of extracted 
varies the turbine power 


as 


steam 


- 
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Fig. 1. This extraction chart shows performance of turbine considered in example. 
Curves extended beyond range normally given to show factor in selection of unit 


output and extraction flow change. It 
is often necessary to determine the 
actual heating effect available in the 
extraction steam, and the manner in 
which this may be done is shown in 
the following example. Ratings and 
operating conditions for the turbine 
are given in Table I. 

All figures are for a double extrac- 
tion turbine. Pressures in the ratings 
are given in lb per sq in. absolute 
Cleveland, 


| Assistant Professor of Mechanical 
Engineering, The University of Wiscon- 
sin. All re-publication rights reserved by 
the authors 


*Mechanical Engineer, 


Table |. Operating conditions and rat- 
ings of turbine discussed in the text 
[ = 4 
TURBINE 
Throttle conditions 
First extraction 
Second extraction 
Exhaust 
Rated output, zero 
extraction flow 6000 kw 
Flow Limits, lb/hr Mox 
High pressure section 184,000 - 
Intermediate section 108,000 10,000 
Low pressure section 61,700 4,000 


GENERATOR: 6000 kw at 0.8 power factor 


600 psia, 750 F 
150 psia 
75 psia 
2 in. Hg abs 


Min 


Table II. Results of calculations for a number of load and extraction flow demands show properties of extracted steam 


Generator load, kw 


Extraction flow, Ib/hr ( 
( 75 psia 


150 psia 


Throttle flow Ib /hr 

H.P. sec. work, Btu/hr 

H.P. sec. work, Btu/Ib 

150 psia nozzle h, Btu/Ib 

Supht, F 

Equiv. sat. flow factor 

Equiv. sat. flow, Ib/hr 

Int. sec. flow, Ib/hr 

Inlet volume, Cu ft/Ib 

Volume flow, cu ft/he 

Int. sec. work, Btu/Ib 

75 psia nozzle h, Btu/Ib 
Supht, F 

Equiv. sat. flow factor 

Equiv. sat. flow, Ib/hr 


3,078,500 


3000 3000 3000 


0 
60,000 
70,000 
6,932,500 

99.0 

1292 1280.9 
177 154 

| 1.101 

0 0 
35,200 70,000 


80,000 
0 
91,500 
9,458,750 
103.3 
1276.6 
147 
1.096 
87,648 
11,500 


0 
QO 
35,200 


87 


5,957,250 


6000 6000 6000 


80,000 
80,000 
164,000 
17,977,500 

109.7 

1270.2 
135 

1.088 

87,056 
84,000 


0 
80,000 
108,000 
11,397,500 

105.6 

1274.3 
142 

1.093 

1) 


0 
0 
61,700 


96.5 
1283.4 
159 
1.103 
0 
61,700 


3.75 
288,750 
41.3 
1242.1 
113 
1.067 


3.95 3.73 
139,040 261,100 
34.9 40.6 
1257.6 1240.3 
144 109 
1.084 1.065 
0 63,870 


108,000 
3.70 
395,900 
43.0 
1231.3 
93 
1.055 
84,368 


3.65 
306,600 
417 
1228.5 
86 
1.052 
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Fig. 2. Upper graph shows Wil- 
lan’s line for high pressure section 
of turbine. Lower, volume at HP 
extraction nozzle versus shaft work 
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Fig. 3. Willan’s line for interme- 
diate section shown above. Below, 
curve shows approximate work per 
pound of steam versus volume flow 


psia) to simplify the explanation. 
Figure 1 shows the performance, or 
extraction, chart for this machine. 
The steam flow curves have been 
extended to maximum flow in all 
three sections to show that the tur- 
bine is actually capable of almost 
11,000 kw. The choice of the genera- 
tor size for this machine indicates 
that the power and extraction de- 
mands are relatively independent. 

Curves are plotted in terms of gen 
erator output. However, the energy 
given up by the steam in the form of 
work also includes mechanical and 
losses of the turbine and 
generator. Therefore the estimated 
losses used in the calculations are 
plotted on the extraction chart. 

The extraction factors are found 
from the extraction chart (Fig. 1 
The throttle steam flow for 6000 kw 
load without extraction is 61,700 
lb. per hr. At the same load, but 
extracting 100,000 Ib per hr at 150 
psia, the throttle flow is 131,700 Ib 
per hr, an increase of 70,000 Ib per 
hr. The extraction factor for 150 psia 
extraction ts: 

Throttle flow increase 
Extraction flow 


electrical 


70,000 Ibo hr 


0.700 
100,000 Ib hr ™ 


Similarly, the extraction of 80,000 
lb per hr of steam at 75 psia, at a load 
of 6000 kw, requires that throttle 
flow be increased from 61,700 lb per 
hr without extraction to 108,000 Ib 
per hr, an increase of 46,300 Ib per hr. 
Then the extraction factor for 75 
psia extraction is: 

16,300 Ib, hr 


579. 
$0,000 lb/hr 


Work done by steam in the turbine 
can be found from the zero extraction 
data on the extraction chart. For 
present purposes, the actual work per 
pound of steam is of less importance 
than the work increment, which is the 
increase of shaft power per |b per hr 
increase of steam flow. With no ex- 
traction, 35,100 Ib per hr throttle 
flow produces 3000 kw output plus 
losses estimated at 250 kw, and 
61,700 lb per hr produces 6000 kw 
plus 300 kw estimated losses. Then 
the work increment becomes: 

Shaft power increase 

Steam flow increase 

3050 kw 3413 Btu, kw hr 


26,600 |b) hr 
391.5 Btu Ib. 


This is not the work done per 
pound of steam in the turbine. It is 
the change of work for one lb per hr 
change of throttle flow without ex 
traction. 

The work increment for the high 
pressure section of the turbine is 
found by use of the extraction factor 
for the first extraction opening, i.e., 
9.700. The change of work in the 
high pressure section due to a change 
of flow of one lb per hr is equal to the 
change produced by 0.300 |b per hr 


1.0 0.7) change of tlow for the 
entire unit. Since the throttle flow 
is the sum of the extraction flow and 
the condenser flow, the condenser 
flow drops 0.3 lb per hr when the 
throttle flow is increased 0.7 Ib per 
hr to provide one lb per hr extraction 
steam. 

For the high pressure section, then, 
the work increment is: 


0.70) 391.5 Btu Ib 
391.5 117.5 Btu Ib. 


1.00 
O30 


The work increment for the high pres 
sure and intermediate sections to 
gether, from the 75 psia extraction 
factor, Is: 

391.5 Btu. lb 
0.421 391.5 164.8 Btu lb 


of this, 164.8 117.5 17.3 Btu 
per lb is the work increment of the 
intermediate section alone. 

The work increment for the low 
pressure section of the turbine is then: 


391.5 226.7 Btu lb. 


The specified minimum flow rate 
for the intermediate and low pressure 
sections is sometimes referred to as 
‘cooling steam’’. In this case, when 
the flow in the low pressure section 
is less than the stated minimum of 
1000 lb per hr, due to the churning 
action of the blades, the enthalpy of 
the steam leaving is higher than that 
of steam entering the section, and 
dangerous blade heating may result. 
At approximately the stated flow of 
1000 lb per hr, the steam does no 
work, and the entering and leaving 
enthalpies are the same. 

These values of minimum flow can 
be used to determine the flow for zero 
shaft work in the high pressure sec 
tion. Assume a load (plus losses) of 
6300 kw, and a throttle flow of 61,700 
lb per hr without extraction. Now, if 
the flow in the low pressure section 
is reduced to 4000 Ib per hr, the shaft 
output is reduced by the flow change 
multiplied by the work increment of 
the section, or: 


61,700 1000 
57,700 


1.00 0.579 


164.8 


226.7 
226.7 

13,080,590 Btu, hr. 
And, for the intermediate section: 


61,700 10,000) 47.3 
51,700 © 47.3 


2,445,410 Btu hr. 
Thus, the total work of the low pres 
sure and intermediate sections is the 
sum of the above, or 15,526,000 Btu 
per hr. Since continued on page 106 


Modernized Conveyor 
System Increases Coal 
Handling Capacity: — 

Correction 


ABOVE ARTICLE on Page 63, July 
1954 issue, should have stated that 
all the coal handling equipment 
shown in the photographs was sup 
plied by Gifford-Wood Co. 
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Example of carbide tip hammer bit whose performance is discussed below 


Masonry Drilling . . . Hammer Bits 


Advantages of hammer bits, the materials they can drill, and 
selection of the best bit for each job are all discussed in this article, 
the last of our present series describing principles and latest de- 
velopments in masonry drilling and how to select and use equipment 


By BERNARD L. CHAPIN * 
and RALPH H. ALPER: 


peed bay HAMMERS are rated 
4 on the basis of the diameter hole 
they will drill with a steel star drill. 
Unfortunately, the manufacturers of 
hammers do not specify a standard 
material or bit as the basis for their 
rating. As a result, hammers of the 
same hole diameter rating, but of dif- 
ferent manufacture, will give varying 
results with the same carbide bit in 
the same material. 

Hammer manufacturers’ ratings are 
generally somewhat higher than is ac- 
tually the case. This is probably be- 
cause the materials on which they 
have based their rating are somewhat 
softer than materials usually 
encountered. 

This is not to say that a two inch 
hammer will not drill a two inch hole 
in a very hard concrete with a steel 
star drill. However, the reeommenda- 
tions in Fig. 1 take into account the 
material and the fact that a drilling 
rate below one inch per min is not 
satisfactory. It also is a reeommenda- 
tion which will give the best all-round 
results in greater penetration and bit 
life. It is not the purpose of this chart 
to state that a ') in. hammer cannot 
drill a 's in. hole in granite. It is 
merely an indication that a 1!, in. 
hammer will do it much faster, and 
yield far more bit life. 

Above 1!', in. in diameter, the 
core type hammer bit is preferable, 
and these bits are capable of pro- 
ducing good drilling rates up to two 
inches in the hardest materials, using 
present largest commercial electric 
hammers. For larger size holes in 
such materials, air hammers should 
be used to maintain good drilling 
rates under all conditions. 


most 


*hkxecutive Vice-President and = t De- 
velopment Engineer, New hogland 
Carbide Tool Co. 
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HARD CONCRETE with 
LARGE QUARTZ AGG 








LARGE GRANITE AGG satiate 


SMALL GRANITE AGG 


HARD TRAP ROCK— 
BLUESTONE AGG: 
|MARD BLUESTONE 


HARD SANDSTONE 





HARD MARBLE 


i 
| 


| 
|HARD BRICK 


| 
|MEDIUM CONCRETE with 





VERY SMALL 
HARD AGG 


LIMESTONE AGG 
}SLAG AGG 


ICINDER AGG 
TERRAZZO 
ISOFT MARBLE 
HARD LIMESTONE 


CEMENT BLOCK 





CINDER BLOCK 


COMMON BRICK —- 


SOFT LIMESTONE-——— 





HAMMERBIT APPLICATION CHART 


TO DETERMINE ELECTRIC HAMMER SIZE: 





LAY EDGE OF RULER SO THAT IT CROSSES LINE 
OPPOSITE MATERIAL AND LINE OPPOSITE DIA- 
METER TO BE DRILLED 

INTERSECTION OF RULER WITH LINE OPPOSITE 
BIT DIAMETER SHOWS THE RECOMMENDED 
HAMMER SIZE 


EXAMPLE 


THE DASHED LINE REPRESENTS EDGE OF 
RULER 


FOR HARD CONCRETE WITH A BLUESTONE 
AGGREGATE, TO DRILL A 1-1/6" DIAMETER 
HOLE USE A 2" ELECTRIC HAMMER 


\ 
Nerve" 


POINTED OR CORE-TYPE 
HAMMER BIT DIAMETER 
ELECTRIC HAMMER SIZE 


of 
an 


w 
~ 
fos} 


\ 





4 





Fig. 2. Chart gives right bit diam and electric drill size for 


various materials 
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Electric and air chipping hammers 
are excellent for drilling holes of all 
diameters with extremely high effi- 
erency. 


Hammer Bits 

The range of materials which can 
be drilled with carbide tipped ham- 
mer bits is nearly unlimited. Hard- 
ness and abrasiveness have very little 
effect on hammer bits, and their 
range extends far beyond that of ro- 
tary bits. The only property of ma- 
sonry materials which need concern 
the user of hammer bits is brittleness. 
The design of the bit should take 
care of free moisture content and 
bulking properties of the material. 

Brittle materials such as vitrified 
clay products, like tiles, can be drilled 
with small diameter bits in light elec- 
tric hammers. Diameters above *, , in. 
in these materials, even when the 
material is set into a wall or a floor, 
should only be drilled by hammer bits 


if the sections are more than two 


inches thick in the direction of drill- 
ing, and at least two inches in any 
direction in the plan perpendicular 
to the direction of drilling. 

The most striking fact about car- 
bide hammer bits is their extremely 
long life. Hundreds of inches of the 
hardest materials are readily drilled 
with carbide hammer bits. Once the 
hammer has been chosen, no outside 
pressure of any magnitude need be 
applied. The choice of too small a 
hammer, however, will result in too 
much tip wear. 

The use of too light a hammer in 
hard materials will rapidly demon- 
strate the relatively greater wear, and 
the use of too large a hammer will 
place the greatest strain on the shank 
of the bit and tip. 

Some indication of the rate of 
penetration of hammer bits of various 
diameters in several materials is 
shown in Fig. 3. 

In actually applying hammer bits 
to a job, the selection, as stated be 





{R.O.P.) RATE OF PENETRATION 
(IN INCHES PER MINUTE ) 





{ 


HAMMER 
1767880 


i | 





172" 





SN Ra tae ite 


Fig. 3. Chart shows effect of bit diam on penetration rate when drilling concrete 
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Fig. 4. Diagrams show the right and wrong time to sharpen a carbide tipped tool 


fore, is based on the material and the 
hole diameter. 

If the hole diameter is below 1!, 
in., even if the material is well within 
the range for rotary bits, a hammer 
bit can be used to good advantage. 
Bit life is many times that of the ro- 
tary bit, and drilling rates are, in 
many cases, as high or higher than 
that of the rotary bits. It is only in 
the very softest materials that ro- 
tary bits will show decided advan- 
tages over hammer bits. 

The accuracy of Fig. 2 is limited 
by the differences between the test 
materials being drilled, as well as by 
the discrepancies in the commercial 
rating of hammers made by different 
manufacturers. 

In predicting bit performance with 
hammer bits, Fig. 3 can be used if 
one hole of any diameter is drilled in 
an unknown concrete. Then the rate 
of penetration of any size bit can be 
determined by drawing a line of equal 
slope to the existing one through the 
plotted point representing the rate 
of penetration and diameter of the 
bit used to the unknown con- 
crete. 


test 


Sharpening 


A great deal has been said of the 
importance of sharpening a carbide 
bit at the correct time. Several rea- 
sons for this importance have been 
given for both rotary and hammer 
bits. Basically, the duller a tip be- 
comes, the more quickly it continues 
to dull. Accelerated dulling means 
first of all that tip breakage will oc- 
cur suddenly. Secondly, the slight 
additional hole production per grind 
gained from using a dull bit can re- 
duce the number of grinds which 
may eventually be obtained. Figure 
1 shows this. Much more carbide 
must be removed from the bit that 
has been used too long, than from 
one which is sharpened on time. 


Conclusion 


The information which has 
presented in these articles on masonry 
drilling should be considered as a 
starting point. The wide variety of 
masonry materials permits nothing 
more at this time. Each material 
must be treated as a separate prob 
lem, and it is hoped that the fore- 
going information will at least permit 
the user of the carbide tipped ma- 
sonry bits to recognize the direction 
in which he must go to solve his 
particular problem. 


been 





For full size copies of this bit 
selection chart and a reprint of 
this article, write to the Editor, or 
write HAMMER BITS on one of the 
prepaid postcards elsewhere in 
this issue and mail it to us. If you 
want reprints of the whole series, 
which began in the June issue, write 


MASONRY DRILLING on the card. 














A new magnetic amplifier, result of recent metallurgical advances, offers real advantages for 
industrial process control. Responsive and reliable, it has no moving parts that need maintenance 


Amplistats 
in Industry 


By M. W. CANNON 


( YONTROL regulating systems 
4 have been used for a great num- 
ber of years to regulate various op- 
erations in the manufacture of many 
products. The very early systems 
used magnetic contactors to control 
the armature voltage of 
generators or the field current of 
motors. Within a few years the ear- 
bon stack regulator was developed 
in order to provide continuous con- 
trol of regulation in place of step 
control. However, in the late 1930's, 
machinery manufacturers wanted 
their machines to become more versa- 
tile in operation. One of the first 
steps toward this end required a 
wider range of operation of the manu- 
facturing machines, thereby requir- 
ing more range on the control regu- 
lating systems. As a result electronic 
tube amplifiers began to be used with 
thyratron type tubes in the output 
stages controlling the generator fields. 
Electronic amplifiers with their in- 
herent fast operating speed in re- 
sponse to a changing signal permitted 
the speeding-up of the manufacturing 
operations considerably. However 
their inherent disadvantages of lim- 
ited life of tubes, non-reversing char- 
acteristics of the tubes, and the 
relatively small output power soon 
prompted the electrical manufactur 
ers to seek something better. 


in steps 


The Amplidyne 

It was about this time that the 
amplidyne was developed. The am- 
plidyne is a two stage rotating am- 
plifier with reversible high output 
power. This development was a major 
step in the forward advancement of 
fast, wide range reversible regulating 
systems. As a result the speed and 
installed horsepower used on a large 
number of manufacturing processes 
was greatly increased. However, the 
amplidyne is still a rotating machine 
with the attendant maintenance of 


Fig. 1. This is an amplistat. Note simplicity of construction, 
lack of moving parts, and small size. Available in many ratings 


Therefore, after the close of the sec- 
ond World War a great deal of re- 
search was done in order to perfect 
a new type amplifier with no rotat- 
ing parts. The result is the ampli- 
stat, Fig. 1, a new device to supple- 
ment the amplidyne. 


What Is an Amplistat? 

Most people connected with the 
electrical industry are familiar with 
the saturable reactor. Fig. 2 shows 
such a simple saturable reactor and 
the type of output available from it. 
With no d-e current flowing through 
the control windings the reactance of 
the a-c winding is high thereby allow- 
ing only a very small current to flow 
through the load. As the d-c current 
is increased in the control winding 
the iron becomes more saturated 
with d-e flux, thereby reducing the 
reactance of the winding and _ per- 
mitting a larger current to flow. 
When the core becomes completely 
saturated with d-c flux the reactance 
becomes very low and the current is 
limited only by the resistance of the 
windings and the load. This type of 
reactor has been used for simple 
control systems end for controlling 
the lights in theatre and similar ap- 
plications for 30 or more years. How- 
ever, it has not been used for more 
complex control systems because the 
d-c control ampere turns must equal 
the a-c ampere turns and therefore 
very little gain is attained in the 
reactor if fast speed of operation is 
desired. 

After the close of World War II 
United States technical teams dis- 
covered that the Germans had made 
great progress in the use of magnetic 
amplifiers utilizing high grade steels. 
The high degree of success of the 
German engineers in using magnetic 
amplifiers provided the incentive for 
new development work in the United 
States on high permeability steels. 


bearing, brushes and commutators.@ ‘Fig. 3 shows the simple bridge type 


88 


magnetic amplifier or amplistat with 
self-saturating rectifiers and the out- 
put obtainable with this combination. 
The self-saturating rectifiers permit 
a gain of output ampere turns over 
control ampere turrs by permitting 
load current to flow in one direction 
only through the a-c coils on the re- 
actor. Greatly improved metals have 
permitted the saturation of the re- 
actors with less and less d-c current 
flow thereby providing more and 
more power gain in the amplistat. 


Advantages of Amplistats 

The amplistat is completely static 
and therefore has no bearings, no 
brushes or rotating commutators to 
require maintenance. Its life is com- 
parable to that obtained from power 
transformers and metallic rectifiers. 

If properly applied, the amplistat 
will require much less maintenance 
than a comparable rotating ampli- 
fier. If selenium rectifiers are used the 
stacks will require periodic cleaning. 
Selenium rectifiers also exhibit an 
aging characteristic which would re- 
quire eventual replacement. Ger- 
manium rectifiers have as yet dis- 
played no aging and should therefore 
have a very long life with no main- 
tenance, 

In power ratings below 500 watts 
the amplistat is faster in response and 
has higher gain than the amplidyne. 
In power ratings above 500 watts the 
amplidyne is faster in response than 
a single stage amplistat; however, if 
a small 15 to 40 watt amplistat is 
used as a preamplifier to drive the 
larger size amplistat this combina- 
tion will also be faster in response in 
operation than the amplidyne. 

The amplistat reduces installation 
time and cost of the regulating con- 
tro] systems since it is normally 
mounted and wired together with the 


* Industry Control Dept., General Elee- 
tric Co., Schenectady, ; ° 
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Fig. 2. Diagram showing principle of operation of a simple 
saturable rector. Small d-c current controls large a-c load 


remainder of the control components. 
Thus, the purchaser will have less 
interconnecting wires to run, no a-c 
motor starters to mount and wire in, 
and no mg set lineup problems. 

The amplistat can be built in a 
wide range of ratings varying from 
1 volt amp. or smaller up to large kw 
power ratings. However, the ampli- 
stat is not a panacea. It has several 
disadvantages that may limit or pro- 
hibit its application to various types 
of control. 


Disadvantages of Amplistats 


Current can flow through a mag- 
netic amplifier in one direction only 
and therefore a single unit cannot be 
used when full reversing is required. 
When reversing is required and a 
single load must be used, such as a 
generator field, a large power loss is 
encountered. Several circuits have 
been developed to permit this type 
of operation, but the efficiency of 
even the best circuit is very low com- 
pared to a rotating amplifier. The 
efficiency will vary from about 17 
per cent when 2 magnetic amplifiers 
are used to drive a single reversible 
load, up to 50 per cent when 4 units 
are used in a special circuit. This 
means under the worst conditions 
that 12 kw of amplifier power would 
produce 1 kw of useful power. In 
some applications this may not be 
economically feasible, and it would 
therefore be better to apply a rotat- 
ing amplifier. 

The output of the magnetic ampli- 
fier is more susceptible to voltage 
and frequency variation of the main 
power supply than a rotating mg set. 
If the application is very critical, 
special precautions must be taken 
such as voltage stabilizing trans- 
formers, separate supply completely 
regulated, or more gain must be 
built into the regulator in order to 
reduce the effects of these variations. 

Some applications require a small 
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amount of reverse d-c excitation in 
order to reduce or eliminate generator 
residual voltage. This can be obtained 
easily by connecting the generator 
field to a d-e bus through proper re- 
sistance such that a small amount of 
reverse current will flow through the 
generator field. However, the rectifiers 
are connected in such a direction 
that the current flow from the d-c bus 
will also go through the rectifiers. 
The net result is that the kilowatt 
rating of the amplistat unit must be 
increased to compensate for this cur- 
rent flow from the d-c bus. The most 
straightforward way of obtaining 
generator negative excitation involves 
the use of a separate small percentage 
field winding. However, this method 
often increases the physical size of 
the generator. The economics of the 
situation will dictate which method 
should be used. To obtain only 10 
per cent negative excitation, the mag- 
netic amplifier kw rating must be in- 
creased 50 per cent. Certain other 
circuits will also permit the same 
operation and therefore must be very 
carefully considered. 

Extra design care must be given to 
the application of magnetic ampli- 
fiers to highly inductive loads such as 
large generator fields. When the load 
is resistive, or only very slightly in- 
ductive, proper operation is obtained. 
However, when the load has an in 
to 


ductive time constant from 


L, 
R 
1, cycle of the power supply fre- 
quency to 0.1 second, misoperation 
of the control may result unless spe- 


cial precautions are incorporated. 
When resistive loads are used the 
amplifier is designed so that the 
changes in fluxes linking the control 
windings cancel one another. Under 
inductive loads these flux changes do 
not cancel one another and a re- 
sultant double frequency voltage ap- 
pears on the control windings. If the 
resistance or impedance of the con- 


Fig. 3. Simple diagram of bridge type amplistat. Modern 
magnetic steels permit large amplification with fast response 


trol winding circuit is low so that a 
large double frequency current is 
allowed to circulate an effect called 
“snapping” will result. Snapping is 
a loss of control of the regulating 
signal over a portion of the charac- 
teristic curve of the amplifier. This 
misoperation can be corrected rather 
simply by increasing the impedance 
or resistance in the control circuit. 
Resistance can be added, or in case a 
low resistance circuit is necessary, a 
small external inductor can be added. 

It is more difficult to remove a 
magnetic amplifier from one installed 
system and apply it to a new system. 
Some customers with large engineer- 
ing staffs like te modernize or re- 
arrange their drives as their manu- 
facturing requirements change. This 
is normally very simple to do if a 
rotating amplifier is used. However, 
if a customer did not consider some 
of these less known characteristics of 
magnetic amplifiers he might find 
himself in real difficulty if he applied 
his available magnetic amplifiers to 
the newly revised system. The mag- 
netic amplifier may be designed and 
constructed in any one of several dif- 
ferent forms and the design may have 
a decided effect on he operation of 
the control regulator 


Future 

The amplistat is a new engineering 
tool that is assuming its proper place 
in industry for an increasing number 
of applications. This does not mean 
that all other means of amplification 
are obsolete. Carbon pile regulators, 
electronic regulators and rotating am 
plifiers all have their place in indus 
try. They all have their advantages 
and disad vantages and for each appli- 
cation there is one type of amplifier 
that will be the best one for that par 
ticular job. Properly designed and 
applied, industry has many applica- 
tions which can utilize each type of 
regulator to its fullest advantage. 





Paul J. Grogan’s* Graphical Solutions for Power Engineers 


Determining Properties of Gases 


JROPERTIES of many gases, and 
vapors under certain circum- 
stances, can be determined by ap- 
plication of the perfect gas law. This 
article presents a graphic generaliza- 
tion of this law which has validity in 
those cases covered by the law itself. 
Graphical solutions for gas proper- 
ties take much less time than cal- 
culated solutions, and in most cases 
are sufficiently accurate for all prac- 
tical applications. 


Basic Assumption 

As is often done in expressing gas 
relations, the gas constant, R, for the 
various gases appearing on the graph 
has been assumed equal to 1544 
M.W. Here, M.W. denotes the molec- 
ular weight of the gas in question. 
The constant, 1544, applies when the 
other units are feet, pounds, and 
degrees Fahrenheit (Absolute). 

Tables of characteristic gas con- 
stants reveal that the maximum error 
assuming the above relation § be- 
tween the molecular weight and the 
gas constant) is no more than 3 per 
cent when applied to the heavier 
gases used industrially. For carbon 
dioxide, the error is considerably less 
than one per cent, and for the com- 
mon air and combustion-gas con- 
stituents the error vanishes. 

Actually, a more severe limitation 
is imposed upon the graphical solu- 
tion in trying to apply it to gases 
under high pressures where the per- 
fect gas relationship does not hold 
true. Another condition, not noted on 
the chart, is the two-phase or satura- 
tion region common to most gases 
for particular pressure-temperature 
regions. Familiarity with the respec- 
tive gas properties and continual 
watchfulness should be sufficient to 
prevent such erroneous applications 
of the perfect gas law or of this con- 
struction. Water and all refrigerants 
commonly pass in and out of the 
two-phase region during some part of 
commercially-successful cycles. This 
general statement should guide you 
in using this chart. 

Selection of the pair of logarithmic 
coordinates in making the construc- 


tion makes it possible to extend the 
approximate solution indefinitely into 
regions of higher or lower pressures. 
One merely needs to be careful to 
compensate for the change in scale 
value for the specific volume and 
density whenever a change is made 
in the scale value for pressure. The 
density will change in proportion to 
the change in pressure. The specific 
volume will change inversely with 
pressure. 

Range of temperatures, 100 F 
to 3000 F, is believed adequate to en- 
compass the ordinary applications 
lending themselves to this method of 
solution. Another time-saving advan- 
tage of this construction over numeri- 
cal calculation is that there need be 
no regard for the conversion of tem- 
perature to absolute or Rankine val- 
ues. Also, the conversion of pressure 
to pounds per square foot is done for 
you. However, the usual concern 
about correction of gage pressures to 
absolute values must be exercised. 

The Density Reference Line, slop- 
ing upward to the left between tem- 
perature values of 500 F and 600 F, is 
useful in obtaining density from 
pressure and temperature data. Ig- 
nore this line if you desire solutions 
only for the specific volume along the 
scale at the top. 

A check of steam table values sug- 
gests that the graphical solution pre- 
sented here is entirely suitable for the 
determination of the properties of 
moderately to highly superheated 
steam, whenever the pressure is less 
than 100 psia. Approximate solutions 
are given for other less favorable 
regions of application, with the ac- 
curacy increasing with decreasing 
pressure and with increasing super- 
heat. The accuracy is quite suitable 
for handling superheated water vapor 
in its usual range of partial pressures 
in the atmosphere and for determin- 
ing its properties in high vacuums. 
Applications for the above often arise 
in air conditioning calculations and 
for steam condenser calculations, 
respectively. 

Again, please note the warning 
that care should be taken not to ap- 


Table of data and results of examples solved graphically (construction, page 91) 


Pressure 


Example Gas (psia) 


Air 15.0 
Air 15.0 
H.O* 10.9 
H,O* 100.0 
H,.O* 1000.0 


Density 
(Ib/cu ft) 


Specific Volume 
(cu ft per Ib) 


Temperature 


(deg F) 


0.076 
0.038 
0.0195 
0.195 
1.15 


70 13.1 
600 26.2 
400 51.2 
400 5.12 

1000 0.87 


* Specific volume and density values obtained here for water vapor are approximate and are 
better determined with the superheated steam tables 


ply the chart in instances involving 
either a liquid or the two-phase re- 
gion of the substance. 

Typical solutions proceed as fol- 
lows: 

(1) Enter the chart along the lower 
scale at the point corresponding to 
the absolute pressure of the gas or 
some power of 10 times the absolute 
pressure of the gas. 

(2) Proceed vertically until in- 
tersecting the line sloping up to the 
right which corresponds to the gas in 
the problem to be solved. If the gas 
in your problem is not indicated, 
draw in the desired line by inter- 
polating between the given molecular 
weights which bracket the molecular 
weight of your gas. 

3) Move right, or left, until the 
temperature line is intersected. 

4) Move vertically to the top 
scale where the specific volume may 
be read for the particular gas at the 
prescribed pressure and temperature. 

(5) Or, turn left enroute and read 
the density along the upper left-hand 
scale for the particular gas at the 
prescribed pressure and temperature. 


Examples 

Data for examples (1) through (5 
are given in the table, and the ex- 
amples (1), (3) and (5) are worked 
out on the accompanying graphical 
construction. Try working out ex- 
amples (2) and (4) to obtain answers 
corresponding to those given in the 
table. 

Examples (1) and (2) are offered 
for your comparison inasmuch as the 
pressure did not change while the 
temperature was taken for 530 R 
70 F) and 1060 R (600 F), respec- 
tively. Doubling the absolute tem- 
perature with the pressure constant 
halves the density and doubles the 
specific volume. 

Examples (3), (4), and (5) may be 
checked approximately with stearn 
tables. 

Example (5) illustrates the manner 
in which pressures beyond the ap- 
parent range cf the chart can be ac- 
commodated. In this case, the chart is 
entered with one per cent of the 
actual pressure and specific volume 
and density are obtained (for 10 psia). 
To get the true answer, divide the 
specific volume by 100 or multiply 
the density by 100. For pressures be- 
yond the lower end of the scale, enter 
with a multiple of the actual pressure 
and then multiply the specific volume 
and divide the density by that 
multiple. 

* Chairman, Department of Engineer- 
ing, and Director of Engineering Insti- 
tutes, University Extension Division, 


University of Wisconsin. All republica- 
tien rights reserved by the author. 
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Temporary Conveyor Roller Speeds Maintenance 


By F. E. RILEY 


( YONVEYOR belt rollers can be 
4 repaired without stopping the 
belt if a temporary roller similar to 
that shown in the illustrations is 
made up. The temporary roller is 
fitted quickly in a position, adjacent 
to the damaged and acts as 
a substitute, preventing the belt from 
sagging while the damaged roller is 
re moved. 

Construction of the temporary 
roller may have to be varied to suit 
the member in the 
existing belt installation, 
but as the angle-iron sides shown are 
fairly common throughout coal han- 
dling installations, the roller is of 
fairly universal application 

Backbone of the temporary roller 
is a piece of thick-walled steel tubing 
and this is fixed to the conveyor side 
members by means of bent strip 
steel clips. One of the clips is adjusta- 
ble on the backbone by means of 
the strip loop which can be 
clamped to the tube by means of the 
bolt running through its open ends. 
Between the open ends the clip is 
arranged to swivel out of position 
in order to quick and 
venient attachment to the conveyor 


one, 


type of side 


conveyor 


steel 


“assist con- 
frame members 

A swivel mounting is provided for 
the clip at the other end of the 
backbone by drilling a hole hori 
ontally the tubing diameter 
and inserting a pin which ts riveted 
over at both ends. A clamp plate is 
fitted to the second clip for locking 
it to the frame member. 
Clamping pressure is applied by 
means of the nut welded to the 
clamp. A bolt passing through both 
clamp and clip engages with the nut. 
The clamp plate is prevented from 
turning during the tightening of the 
bolt by means of a pair of lugs welded 
on to its lower end for engagement 
with the sides of the clip. To avoid 
losing the bolt it is attached, loosely A 
to the clip by means of a chain (not 
shown in sketch 

The roller which supports the con 
veyor belt during repairs is a tubular 
member with ball 
each end running on stationary stub 
spindles protruding from the ends. 
The stub spindles are bolted to a 
pair of threaded uprights, which are 


“HCTOSS 


conveyor 


races enclosed in 


turned from hexagon-section bar so 
that a standard wrench may be used 
for easy assembly and adjustment. 

Height adjustment is provided for 
the roller by threading the uprights 
which pass through vertical holes 
drilled through the backbone diam- 


Fig. | 


eter and have hexagon nuts at each 
side, as shown in accompanying Fig. 2. 

This temporary roller is used ex- 
tensively by the maintenauce crew 
of the Midland Electricity Board 
generating station at Walsall, Eng- 
land. It can be fitted in a few seconds. 


Workmen install a temporary roller assembly on a conveyor serving an 


English power plant. As soon as the temporary unit lifts the belt clear, the old 
unit may be removed without stopping the conveyor. Mounting takes only seconds 


ase PLATE 
ee 


CLAMP BOLT 


Fig. 2. Details of the temporary roller assembly. Dimensions are not given since 
they will be determined by the specific application the roller is designed for 
The left-hand clip is the clamping member; the right clip merely supports its end 
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Easily-Made Vise Crane 
By CHAS. H. WILLEY 


AN EASILY-MADE bench jib-crane 
equipped with a small chain fall and 
fastened to the wall near a heavy 
duty vise enables one man to manipu- 
late large, heavy work in and out of 
the vise without danger of strain or 
injury. The drawing shows such a 
handling crane devised and built by 
our maintenance crew. 


The crane illustrated is a black- 
smith’s job, but the simplicity of its 
design makes it an equally easy 
project for the weiding shop. 


Build Up Safe 
Chisel Coilars 


CHISELS, PUNCHES, and star drills 
subjected to repeated heavy pound- 
ing soon become mushroomed at the 
head, and the embrittled metal lips 
that have been hammered out are all 
potential bullets — projectiles which 
may fly off under continued usage 
and do serious injury to anyone in the 
vicinity. All such tools should receive 
frequent attention and be dressed 
down on the grinder as necessary. 


PREVENT THIS 


SECTION OF BRONZE 
COLLAR AS DEPOSITED 


m—i/8" 


TYPICAL 
COLLAR 


“i eisi6" 
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CHISEL 


Pictures by N ’ P i 
Upper photo shows what can happen to 
a chisel. Below, details of safety collar 


Coun 


The National Safety Council has 
an even better remedy on all tools 
that take a pounding in doing their 
jobs, cut or grind a shoulder at the 
head and fill it with a substantial 
collar of bronze brazed into place. 
The illustration shows how. Dress 
the head flat and your chisel will 
really take a beating with safety 


Accident-Proof Lathe Center 


MAKING A PLANT safe involves many 
things less spectacular than the set- 
ting up of bomb shelters and fire 
fighting teams. The item reported 
here is a prime example of that 
truism. 

Maintenance department machin- 
ists frequently report to the first aid 
stations for repairs to damage done 
their elbows and related anatomy by 
sharp lathe centers. These injuries 
can be quite painful, but they are 
unnecessary. 

One machinist tired of his sharp 
encounters with the lathe center and 
fabricated a shield which, though it 
protected against accidents, does not 
interfere with the mounting of work 
in the lathe. This safety device is 
shown in the sketch. His first step 
was to machine down a straight 
section on the center, over which he 
could slip a short piece of pipe. A 
compression type spring was soldered 
to one end of the pipe as shown. The 


PIPE SLEEVE 
SOLDERED 








SPRING 
WASHER 


Lathe tailstock with a safetied center 


assembly is preceded by a washer 
onto the lathe center; purpose of 
the washer is to reduce wear on the 
tailstock. 

Dimensions must be determined 
for the lathe and the center to which 
the sleeve will be applied. Be sure 
to allow enough travel of the sleeve 
to permit bottoming the center in 
the work center. 


Shadowgraphs Replace Pipe 
Templates and Drawings 


BY JOHN J. O'BRIEN 


‘MALL DIAMETER pipes for 
J) conveying fuel and lubricants are 
usually bent to odd shapes which 
must be recorded for future use by 
means of drawings. To assist manu 
facture, a template bent up from rod 
is made with reference to the pipe 





drawing. If the pipes vary consider 
ably in shape, as they do in firms 
who make specia! vehicles and fre 
quently change the piping layouts, 
the storage of drawing and bending 
templates becomes a major problem. 
In the plant of one engine builder, 
the stored drawings and templates 
were occupying a large amount of 
space, because a spares service Was in 





Shadowgraph of piping and clamp replaces fabrication drawings. Squares on the 
background are used for scaling — are much more distinct in 8 x 10-in. photograph 





operation for units up to 15 years old. 

Drawings and templates have been 
eliminated in this plant by the adop- 
tion of a simple photographic trick 
which enables the pipe shape to be 
recorded in two planes without resort 
to drafting. An example of a typical 
piping shadowgraph is shown in the 
photograph, where it will be seen 
that the pipe shape plan is clearly 
shown together with a shadow of its 
side view. 

It is common practice to bend the 
fuel and oil pipes for a new engine 
by bend-and-try methods, and then 
to hand this pipe over to the drafts- 
man for a drawing of it. With the 
shadowgraph method, the suitably 
bent pipe is laid on a flat board to 
which is pinned a sheet of squared 
paper, calibrated in inches and 
eighths. The camera is placed di- 
rectly above the board with the cen- 
ter line of the lens at 90 degrees to 
its surface. A single light source is 
used and can be placed at 45 degrees 
to the board surface with the result 
that a pipe bend standing, say, 2 in. 
above the board surface will cast a 
horizontal shadow for a distance of 
2 in. For instance, it can be seen that 
the pipe at the lower edge of the 
photograph has a bend 2 in. high, as 
indicated by the inch squares marked 
on the paper. 

An ideal light source for casting 
sharp shadows is a focusing spot- 
light projecting a parallel light beam. 
The photograph shown, however, was 
lit by a diffused light source, compris- 
ing a 500-watt incandescent lamp in 
a square shade. By revolving the 
light source around and watching the 
shadows, it is possible to project 
these sharply with such a light source. 


Proper Lighting 

When setting up the light and the 
board, an object of knowa height is 
stood on the board and the lighting 
adjusted until its shadow is cast 
sharply to intersect the appropriate 
line marked on the board’s paper 
sheet. The photographic set up must 
be in a darkened room so that other 
ghost shadows are eliminated. 

Prints measuring a maximum of 
% by 10 in. constitute compact pipe 
drawings which are easily filed. In 
fact, prints one-eighth the size of the 
original board area photographed 
have been found suitable for shop 
use. When the pipes are set up, suit- 
able labels are attached (not shown 
with the part numbers marked clearly 
so that these can be read on the re 
duced print. Further information on 
the label covers the gage, material 
and diameter of the pipe, 
straight length before bending. 

Some care is required in interpret 
ing the shadowgraphs, but it is usu- 
ally clear to the user after a little 
practice. In the particular factory 
which has adopted this method, no 
records of the pipes other than the 
shadowgraphs are kept, and it is 
found that pipes bent to them need 
little or no adjustment. 


also its 


An indication of further uses to 
which such photographs may be put 
is shown by the metal clip on the 
right. The shape and size of this is 
clearly shown together with a *,-in. 
wide shadow showing that the ma- 
terial is *,-in. strip. The transparent 
rule on the right is useful in counting 
up whole inches and can be used as a 
basis for checking off dimensions 
with sharp-pointed dividers for more 
accurate interpretations of shadows. 


A piece of transparent plastic pip- 
ing shown in the photograph can be 
seen to cast a distinct and clear 
shadow. It is best to lay a straight 
part of the component in line with 
one of the lines on the base paper, 
as has been done in the case of the 
capillary tube in the upper left of 
the illustration. Modeling clay can 
be used to hold the specimens in 
place on the board and a piece of this 
can be seen supporting the pipe. 





== QUESTIONS 
AND ANSWERS 








Question No. 524 





Can a Boiler Make HW 
for Heating and Steam 
Simultaneously ? 


THAT ARTICLE on the use of high- 
pressure and high-temperature water 
to heat the Marine Training Base, 
published in your March issue, 
was extremely practical and interest- 
ing to me. (H-T Water Gives Low- 
Cost Heat at Twenty-nine Palms 
POWER ENGINEERING, March, 1954. 

Will you kindly tell me where 
and how I may obtain more detailed 
information on similar installations? 
Editor’s note: — We have referred 
the reader to additional sources of 
information on this subject.) 

Now here is something I would 
like very much to know: Can a 
boiler be used to generate hot water 
for such a heating system and simul- 
taneously to generate steam for other 
uses? 

J. W. W. 


Pennsylvania 


Answer to No. 521 





Can You Calculate 
Water Flow Through 
Funnel? 


Calculate the Tailpipe —Shroff 


| BELIEVE G. P.’s greater headache 
is the correct size of tailpipe to carry 
away the overflow rather than the 
size of the funnel. For calculating the 
correct size of tailpipe, the following 
data should be known: 

1. Maximum [expected] 
water through the tailpipe. 

2. The static head available; i.e. 
the vertical height of the funnel 
above the water level in the collecting 
tank or drain line. 


flow of 


3. The total length of the funnel 
and tailpipe. This total length equals 
the actual straight length of piping 
plus the equivalent length of the 
fittings. This equivalent length of 
the pipe fittings ¢: n be obtai~ed from 
any handbook on hydraulics (e.g. 
Cameron Hydraulic Data, published 
by the Ingersoll-Rand Company). 

Now it is merely a question of 
balancing the static head against the 
friction losses in the tailpipe and the 
velocity head. Assume a pipe diam- 
eter and read off the friction re- 
sistance for the total pipe length, 
at the maximum flow rate, in feet 
of water from the handbook. Add 
to it the entrance and exit losses 
and the losses due to contraction 
from the funnel to the tailpipe (also 
available in the handbook). Add to 
this the velocity head obtained from 
the handbook. 

The sum of all these (friction re- 
sistance + entrance and exit losses + 
losses due to contraction + velocity 
head) in feet of water must be less 
than the static head for the water to 
flow through the funnel and tailpipe. 
If the sum is larger than the static 
head available, the pipe size selected 
is too small and [fall] the water will 
not flow through it. Hence, repeat 
the calculations til the correct pipe 
size is selected so that the sum of the 
resistances is just a bit smaller than 
the available static head. For safety 
and to take care of contingencies, 
the next larger pipe size may be used. 

The same method can be followed 
for liquids of different viscosities. 
By looking under appropriate tables, 
the friction resistance for liquids of 
different viscosities are easily de- 
termined for various flow rates and 
different pipe sizes. The rest of the 
calculation is similar to that given 
for water. 

Normally, a 60-deg funnel fitted 
to the tailpipe will be ample. 


H. P. SHROFF 


Mithapur, Kathiawar, India 
continued on page 96 
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HIGH EFFICIENCY 


Cochrame ZEOLITE SOFTENERS 





provide easy, economical operation 





The Cochrane Hydromatic Single Control Valve provides 
positive, accurate control of all phases of the 
softening and regenerating cycle 
It is so simple to operate that no technical knowledge of the 
softening process or the equipment Is required 
High quality effluent is thus assured at a minimum cost 
and maximum delivery 
Cochrane’s 91 years of water conditioning leadership and it 
complete line of equipment assures you unbiased 
recommendations for equipment to performance requirement 
For the right answer to your water problem, call a 
Cochrane Engineer today ee 
COCHRANE CORPORATION 
3123 N. 17th STREET, PHILADELPHIA 32, PA 


Please send me a copy of your Publication 4520-A on your 


Cochrane 


Cc OR POR ATI ON 


3123 N 17th STREET, PHILADELPHIA iy 


Zeolite Softeners with the Cochrane Hydromatic Single 


Control Valve 


In Canada: Conadian Genera! Electric ¢ ltd. 7 
Company 

In Mexico: Babcock & Wilcox de Menu 

In Europe: Recuperation Thermique & Ep 

in Cube: Lovrence — Daniel, | Hovona 

in South America: Serv 

in Puerto Rico: fF. A 

In Howaii: Howaian Electric § 


Address: 


City Zone State 


Name i z 


Lea ee ee eee eee eee 
> ‘ 


I TAIL delle UU yl? m 
Windies | ere solide | = <> f] eee 


Reactors Continvous Blow -Off Specialities C-B Systems 


Hot Process Softeners Deaerators Deolkalizers Demineralizers 
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~ EVERLASTIN' 
VALVES 


Mean “Everlasting” Protection 
on these duties 


BOILER BLOW- OFF 
Quick-opening, also hand 
wheel operated. Angle and 

Y" types and combination 
units meeting ASME Code 
requirements for pressures 
up to 600 psi 


EMERGENCY PROTECTION 


Closing type for 


emergency shut-off, or opening type for 


inflammable 


GENERAL SERVICE 


Wherever frequent use and 
quick operation is required 
for any liquid or gas at pres 
sures up to 300 psi. These 
valves have outside stuffing 
box and gland. 


liquid for 


accurate 
Straight-through flow, 


STEAM JACKETED 


Assure continued free flow 
of any material which con- 
ordinary temper- 


geals at 
otures. 


control of 


process 
drop-tight seal, 


CYLINDER - OPERATED VALVE 


work 


deluge or drainage, assuring immediate 
and positive action with weighted pen 


air or hydraulic control for operation at 
any speed 


EVERLASTING VALVE COMPANY 


Everlasting Valves 


dulum stop 


EVERLASTING FEATURES 


For more than 40 years, EVERLASTING VALVES have been known 
for their ingenious design, simple, sturdy construction, and long 
trouble-free life with low maintenance expense. Some of their dis- 
tinctive features are: 

Quick-Action .. . Opened or closed with less than a quarter turn 
of the operating lever. 
Straight-Through Flow 
accidentally check the flow. 
Drop-Tight Seal . . . constant contact of disc and seat at all times 
prevents dirt or scale from getting between. 

Self Regrinding the disc rotates on the seat with each oper- 
ation, thus regrinding the sealing surfaces. 

No Wedge Action .. . all parts move between parallel faces. 


Write for bulletin describing EVERLASTING VALVES in detail. 


the disc cannot become loose and 


TRADE MARK EVERLASTING REG US PAT OFF 


Jor everlasting protection 
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Question No. 525 





Double-Crank Uniflow 
Steam Engine 


RECENTLY a friend of mine men- 
tioned an unusual type of uniflow 
steam engine which he had seen re- 
ferred to in some book or magazine 
some time ago. But he cannot now 
remember where he saw it, nor can he 
find any reference to it. I wonder if 
any POWER ENGINEERING readers 
have ever come across the unusual 
engine he describes. 

He says it is a standard uniflow 
engine cylinder with a single piston 
rod connected to two crossheads 
one on either side of the rod. From 
each crosshead runs a connecting 
rod, connected at the other end to a 
crank and its crankshaft. But these 
connecting rods and cranks are so 
arranged that the cranks turn in 
opposite directions as the two cross- 
heads stroke back and forth. In other 
words, one crank runs ‘“‘over’’ while 
the other runs “‘under.”’ One of the 
cranks and its crankshaft drive the 
armature of a generator. The other 
crankshaft drives the field of the 
generator in the opposite direction. 
That is, both the field and the arma- 
ture of the generator revolve, but in 
opposite directions. 

Now I understand from the elec- 
trical engineers that such a generator 
is perfectly feasible and has been 
known for a long time, and that its 
principle is used in the super-syn- 
chronous motor. I am told there are 
not very many of these motors ac- 
tually operating, but that they can 
be built if desired. The advantage 
claimed for the super-synchronous 
motor is that you get a relatively high 
speed between armature and field of 
the generator or motor though each 
one is rotating at half the relative 
speed. I also understand there are 
certain advantages in the control of 
the two elements. 

If such a uniflow engine with the 
two-directional cranks has ever been 
used with such a two-directional gen- 
erator, I would like to find out about 
it. I think it would fit an unusual 
leondition that we are investigating 
|in our plant. 

So, if any Q. & A. reader has ever 
}seen or heard of anything like this or 
knows where one of them has been 
described, I shall be deeply grateful 
if he will send me any information 
he has about it. 

Chicago, Illinois i ae 


Unique Cable for Kitimat 
power 
station, which will supply energy to 


KEMANO HYDRO-ELECTRIC 


the Kitimat Aluminum Reduction 
Works 450 miles northwest of Van- 
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Refractory Concrete 
‘in stacks 


FAST WORK—Each 14’ 10” id. 

x 61’ 5" high stack got a 2'4 

lining of Refractory Concrete in 

just 4 days after reinforcing 

wire mesh was attached. Con- 

crete made withLumnite Cement 

and traprock was “shot” on by 

3 Whether you're lining or rebuilding a cement gun 
You’re looking down stack, it will pay you to look into the 
enviable record of Refractory Concrete 
the smooth, jointless Refractory Concrete made with Lumnite calcium-aluminate 
lining that protects a power stack at the cement—in power, metals and refining 
new Fairless Works. It’s the way U. S. industries ... in fact, wherever heat, cor- 
Steel assures long, trouble-free stack life. rosion or abrasion are problems. 

piene’s wns ¥ ae FOR CONVENIENCE, you may prefer to 
cg yf we oth a soy ged oe make Refractory Concrete with prepared 
per aon ells. veep inl A gece. Fo castables (Lumnite Cement plus aggre 
Cement to reach service strength in 24 gates selected for specific temperature 
hours or less! Helps draft. The one-piece and insulation service—add only water). 
lining prevents “breathing.” Gives long- Ihey’re made by refractory manufac tur 
ers and sold through their dealers. For 


lasting protection. Lumnite-made Refrac- 1d ! 

tory Concrete resists attack of sulphurous more information, write Universal Atlas 
gas and abrasive fly ash, takes heat to Cement Company (United States Steel 
2600°F, has low volume change and with Corporation Subsidiary), 100 Park 
stands thermal shock. Avenue, New York 17, N. Y. 


*“*LUMNITE” is the registered trade mark of the calctum-aluminate cement manufactured by Universal Atlas Cement Company. 


eo LUMNITE for INDUSTRIAL CONCRETES 





REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station 
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LATTICE BRAID* Packing 
remains soft and flexible— 
vIVeS 3 vears service on ammonia 

+ > 


valves at Terre Haute Brewery 


*Registered Trademark. Only 
Garlock makes LATTICE BRAID 
rod and shaft packings. 


best all-purpose packing we've ever used,” 
Haute 


Bratp is the 
Hayworth, Chief 


Braip gives us $3 vears service on valves handling HINO. 


Larrict 


reports Irving Engineer at Terre Brewer, 
Larrict 
I his compares with 6 months service which we would usually recesyve 


from other packings. In addition, our men now use Larrice Bratp 


packing on every cold water pump in the brewery 

Put Garlock Larrice Brat Packing to work for your company. All 
the braided strands of this unique packing are lattice linked together 
into one structural unit. The strands hold together even when the pack 
ing is worn far beyond the limits of wear of ordinary braided packings 
Braip is made from flax, cotton, asbestos, wire-inserted 


Peflon, and 


LArTicl 


ashe stos, ashe stos WwW; h Teflon lmpregnation for Various 


types of sceTVices 


Giet all the facts about LATTE k. BKaip Pac leangs. ( ontact 
your Garlock representative or write for neu folder AD-131 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Sales Offices and Warehouses: Haltimore ¢ Birmingha incinnatie Cleveland 
Denver @ Detroit ¢ Houston ¢ Los Angeles e New Orleans ¢ New York City ¢ Palmyra (N. Y.) ¢ Philadelphia 
Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake City ¢ San Francisco e St. Louis ¢ Seattle e Spokane ¢ Tulsa 


mpany of ¢ snada Ltd., Toronto, Ont A 
i@ 
t 7 


LATTICE BRAID 
PACKING 


m ¢ Boston ¢ Buffalo e Chicago e 


in Caneda: The Garlock Packing ¢ 


(FARLOCK 
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couver (see June, page 84), will make 
use of a unique 301 kv all aluminum 
oil-filled power transmission cable for 
the first time in the world, the Sum- 
mer and Pacific General Meeting of 
the American Institute of Electrical 
Engineers was told. 

The 2,000 foot cable, which will 
carry power from underground trans- 
formers to outside transmission lines, 
was described by H. D. Short, 
Canada Wire & Cable Company, 
Toronto, and J. T. Madill, Aluminum 
Company of Canada, Ltd., Montreal, 
in a paper presented at an insulated 
conductors session. 

The cable, having an all aluminum 
conductor and an aluminum sheath 
“is therefore, in this respect alone, of 
a design unique in high voltage prac- 
tice,” the authors said. “It will be 
appreciated that this latter design 
represents an innovation in extra 
high voltage cable engineering, being 
the first commercial use of an all- 
aluminum h.v. cable in the world as 
well as the first cable system of its 
rating designed in its entirety in the 
British Commonwealth or North 
America. It records an achievement 
in Canadian engineering, and the 
first cable having an_ operating 
rating over 161 kv designed, devel- 
oped and manufactured in North 
America.” 


Soviet Electric Power 


RECENT ISSUES of Russian techni- 
cal publications indicate that the 
Soviet electric power industry is 
making rapid strides in equipping its 
installations with modern machinery. 
According to an article in Planovoe 
Khoziaistvo (Planned Economy), No. 
I, 1953, “‘the most important techni- 
cal achievement in Soviet electric 
power stations.is the application of 
steam at high pressure (90 atmos- 
pheres or about 1280 psi) and high 
temperatures (up to 932 F), which 
makes possible a 12 per cent reduc- 
tion in fuel outlay. The power of 
electric power stations using high 
pressure now comprises 27.2 per cent 
of the power of all steam power sta- 
tions in the U.S.S.R. and is 18 times 
higher than the prewar level. As a 
rule, during the Fifth Five-Year 
Plan, high-pressure boilers and tur- 
bines will be installed in the large 
electric power stations.’’ As our 
readers know, such types of equip- 
ment have been in common use in the 
United States for many years. 

Amount of fuel necessary to pro- 
duce a kilowatt-hour of electricity is 
claimed to have been reduced in 
Russia from 1,060 grams in 1913 to 
596 grams in 1940 and 539 grams in 
1950. There is said to have been a 
further reduction in 1951-52. This is 
equivalent to 1.19 lb, almost identical 
to the United States average of 1.1% 
pounds in 1949. The best U.S. plants, 
of course, now use about 1 |b of coal! 
per kilowatt-hour. 





new angle 


in turbine-exhaust- 


condenser arrangement 


saves headroom and construction costs 
at Kearny ( yenerating Station 


The slightly unorthodox surface condenser illus- 
trated above is one of two 70,000 sq. ft. side-turbine- 
exhaust units designed and built by Foster Wheeler 
for Public Service Electric and Gas Company, N. J. 
Serving a 145,000 kw turbo generator at the new 
Kearny Generating Station, it has effected impor- 
tant overall economies in station construction. 
Total height from basement level to turbine opera- 
ting level is only 15 feet. This low height was 
achieved without appreciable increase in turbine 
discharge path, which feeds directly into the twin 
single-pass condenser shells through a short divided 
exhaust piece. Careful studies showed that the re- 
duction in headroom was a definite economic advan- 


One of the FW side-mounted condenser shells 
from basement level, showing deflection col- 
umns, condensate pumps and heater drain 
pumps. 


General view of turbine room at Kearny sta- 
tion, showing one of the twin condenser shells 
and the side-exhaust turbine. 


tage. The space below the exhaust piece is effectively 
utilized by four feedwater heaters. 

Each half of the condenser shell is suspended 
from four deflection columns which allow for ther- 
mal expansion without the customary expansion 
joint or spring arrangement. 

Specializing in the design and construction of 
steam generators, surface condensers and feedwater 
heaters, Foster Wheeler is fully equipped, engin- 
eering and productionwise, to meet your require- 
ments for the modern steam plant. For further 
information write for HE-3-54. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N. Y. 


FOSTER (@ WHEELER 
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AVAILABLE IN 
MANY SIZES AND 
IN TURBINE OR 
MOTOR DRIVE 


4 


WING PACKAGE DRAFT INDUCER 


FOR POWER PLANTS 


MOTOR AND FAN DESIGNED AS ONE 
COMPLETE REMOVABLE UNIT 


MAKES INSTALLATION EASIER 


FACILITATES INSPECTION AND 
MAINTENANCE 


SAVES SPACE 


ELIMINATES WATER COOLING OF 
BEARINGS 

INTERCHANGEABLE INLETS—TOP, 
BOTTOM OR SIDES wee ee, EL oll 
NO LUBRICATION REQUIRED 
—BEARINGS PRE-SEALED 


Write for complete details 


L.J. Wing MfQ.Co. 


64 Vreeland Mills Road 
Linden, New Jersey 





SEVENTY-FIVE YEARS AGO 


Factories: Linden, N. J. 
and Montreal, Canada 


ver 
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Flatiron Tests 





continued from page 78 


minimum torque. When it is up to 
speed, the compressed air pressure 
will be gradually decreased, allow 
ing the water to rise into the run 
ner and the motor to begin develop 
ing shut-off power. Then the butter 
fly valve wil be opened and the unit 
will pump water to Carter Lake. 

Flatiron pump-turbine has been 
designed for best etticiency as a pump 
rather than as a turbine because its 
primary function is to store water in 
Carter Lake Reservoir for the irriga- 
tion system. Its efficiency as a tur- 
bine will be 2 or 3 points lower than 
as a pump. Primary purpose of the 
entire system is to supply irrigation 
water when it is called for, and that 
will not necessarily be at a time when 
the pump-turbine could generate 
high-value peak-load electric power. 

Operation of the Flatiron unit 
will be somewhat different from that 
of a true pumped-storage unit. In 
pumped-storage applications, the ob- 
jective is to pump into storage during 
periods of low electric load demand 
or during off-peak periods when the 
electric power cost is low. Then, at 
electric peak load periods, the water 
is available to generate electricity for 
sale at a higher rate. 

The Flatiron unit, however, is to 
be used primarily as a pump to store 
irrigation water. 

Flatiron Power and Pumping Plant 
was designed by the Bureau of Recla- 
mation engineers. The pump-turbine 
unit was designed by codéperation 
between those engineers and Allis- 
Chalmers Mfg. Company, and was 
built and installed by the latter. For 
the Bureau, I. A. Winter is chief, 
hydraulic machinery branch, with 
headquarters at Denver, Colorado. 
For Allis-Chalmers, the pump-tur- 
bine unit was the special responsibil- 
ity of Frank A. Jaski, assistant chief 
engineer, engineering group, Hydrau- 
lics Section, Power Department. 

L. N. McClellan is assistant com 

missioner and chief engineer of. the 
Bureau of Reclamation, Denver, Col- 
orado. Carl Gates is engineer, me 
chanical design for the Bureau, with 
G. H. Johnson as his assistant. These 
two men played important parts in 
design and construction of the pump- 
turbine unit. G. J. Hornsby, test 
engineer for the Bureau, was in 
charge of the pump and turbine tests 
on the unit. W. L. Clark is superin- 
tendent of Flatiron and Pole Hill. 
& Salt-velocity tests on the pump- 
turbine, noted above, were conducted 
by Leslie J. Hooper, professor of hy- 
draulic engineering and director of 
Alden Hydraulic Laboratory, Worces- 
ter Polytechnic Institute, D. E. Can- 
non offee engineer, South Platte 
River District, Bureau of Reclama 
tion, supplied photos for Figs. 1 and 
2. To all these men, we are indebted 
for data and for heartiest codperation 
when we visited the Flatiron plant. 











NOW - A COMPLETE OXYGEN ANALYSIS SYSTEM 


TO SERVE YOUR STEAM GENERATING PLANT 


Here is a highly accurate, reliable oxygen analyzer combined with 


a continuous self-cleaning sampling system -- designed to insure 
MAXIMUM. combustion efficiency with MINIMUM costs for 


operation and maintenance. 












































: (6) OXYGEN 
4) SEPARATOR oa || ANALYZER 
2) SAMPLE |] | 

CLEANER 4. 

















OUTSTANDING FEATURES 


Sample Tube — wide selection of tubes 5. Gas Selector Unit — convenient, simple 
to meet every task — multi-tubes and to operate for checking analyzer on 
multi-sampling systems available. air and bottled nitrogen — no special 
Sample Cleaner — gas immediately gases or Orsat needed. 

cleaned to avoid transmission of airty 
sample. 

Pump — rugged, positive, insures con- 
tinuous flow. 

Separator — prevents condensation 
from entering analyzer — allows high 
flowrate for rapid response. 


Oxygen Analyzer — highly accurate — 
operates on simple physical principle, 
magnetic susceptibility of Og — used 
with standard electric or pneumatic 
recorder. 








Get the full story now - Free literature and technical Onroad, 7 Beckman 
Manufacturers of Industrial and e Inger 


data will be sent to you promptly. Simply ask for 

Data File No. 12D-94. 1020 MISSION STREET 
SOUTH PASADENA, CALIFORNIA 

See our exhibit at the ISA Shou Booth 843 and 845 








Pick the Right Piping 

e continued from page 71 
uninstalled is about as good a cri- 

terion of relative costs, including in- 


stallation costs, as is available, since 


all pipe considered for this job is 
seamless tubing. Current prices are 
listed in Table III. Because it is the 


lowest, the price of carbon steel pipe 
is the base and is rated as 1.000. This 
base price is then compared in per 


Table IV. Material creep rating values 
| [ THE CREEP RATING 


| 1.) Determined from the allowable stress at tem- 
perature. Allowable stress "S" from Table 1. 


2.) The value 1.000 is assigned to the highest 


a Pe "S" allowable 
| 3.) All other "S" allowances are rated in per- 
, cent against this value as shown below 
K 
ai | s 


gci ie Allow- 


able 
4| AL \Y Material Psi Creep Rating 


j lj ul A-53,Gr.B | 7,800 7899 /i 4409 = 0,542 

I | A-106, Gr. B 7,800 0.542 

13,150 ad kT" 0.913 

A-335, P-2 13,150 0.913 

A-335, P-12 14,200 ose 9 = 0.986 

| A-335,P-11 14,400 1.000 

A-335, P-22 14,400 1.000 

| A-213,1P-321 14,300 woe iE 0.993 

[A-213, TP-347| 14,300 0.993 | 

cent against the remaining prices to 

obtain the total cost ratings for all 
the materials listed in Table II. 


The Final Choice 
The four ratings in Table IT foreach 
pipe material are now totalled. The 
theoretical maximum total can be 
1000. To present the total ratings as 
a percentage of this maximum they 


Table V. Ductility for each material 


This New England textile mill uses Enco THE DUCTILITY RATING 


Type K oil burners. When gas is available 

| 5 A matter of low alloy additions, including 
carbon limitation, to control 

dual fuel firing. j 1.) Graphitization in ferritic steels, 
Combustion in any case is uniform even “a 2.) Chrome-embrittlement in austenitic steels. 
if steam demands fluctuate suddenly — ' 

i Carbon 
another economy feature less Chrome  Duc- 
This is only one example of economy . : Silicon than 1% or tility 

; Ferritic Steels Killed? 0.20%? over? Rating 


with Enco Burners—made in sizes and 


a gas-burner gun can be added for 


Total 


| A-53, Gr. B Yes No Cr 0.667 
|A-106, Gr.B | Yes No Cr 0.667 
|A-335,Gr.P-1 Yes No Cr 0.667 
| 
-* Sh 0.833 


types for every power plant need, 
including those with very wide load 
swings. Ask for literature or a special 
recommendation for your specific, | A-335. P-2 
individual oil or gas burner needs. We Enco type K j 
will give it the benefit of 35 years’ oil burning unit A-335, P-12 s ony 8 2% 503 
experience in solving unique burnet i. 335, P-11 Yes /1.000/ 
problems. 0-335, P.22 Yes 1.000 | 
Carbon Ti or Cb Total 
Lessthan Stabi-  Ductility 
Austenitic Steels .15%? lized? Rating 


THE ENGINEER COMPANY A-213, TP-321 Yes Yes 1.000 
75 WEST STREET, NEW YORK 6, N.Y. A-213, TP-347 Yes Yes 1.000 
IN CANADA: ROCK UTILITIES LTD. 80 JEAN TALON ST. W., MONTREAL, P. Q. 
continued on page 105 
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SPECIFY FROM THE 
ONLY COMPLETE LINE-UP! 
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RUBBER AND PLASTIC POWER AND CONTROL CABLE 


BARE, WEATHERPROOF, INSULATED WIRES 


und CABLES FOR EVERY ELECTRICAL PURPOSE 


Only General Cable can quickly supply you with every type 
for every use...of unmatched quality! For transmission, 
distribution and control...for direct earth burial...for duct or 
conduit... for submarine use...and for aerial 

applications. You name it...we make it! 


Insulations consist of rubber, GENCORONE or BUTARONE 
corona resistant), plastic or any combination thereof. 

Coverings consist of braid, lead, interlocked and 

submarine armor, and other types. 


With electrical uses skyrocketing, it pays to WIRE BIGGER 
when building new...WIRE BIGGER when re-wiring, too! 
General Cable and its distributors, over 700 strong, are ready 


to serve you ! 


GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York ¢ Sales Offices: Atlanta e Boston ¢ Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland ¢ Dallas ¢ Detroit e Greensboro (N. CC.) e Houston e Indian 
apolis ¢ Kansas City ¢ Los Angeles ¢ Memphis ¢ Milwaukee e Minneapolis e New York e Newark 
(N. J.) © Philadelphia ¢ Pittsburgh ¢ Portland (Ore.) ¢ Richmond (Va.) e Rochester (N. Y.) 
Rome (N.Y.) ¢ St. Louis ¢ San Francisco ¢ Seattle ¢ Syracuse e Tulsa e Washington, D. C 
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BREECHINGS - STACKS 
AIR AND GAS DUCT 


7h 


OL LULL 


PLATE FABRICATION FOR POWER PLANTS 


Whatever your requirements in fabricated plate, sheet or structurals 
for power plant use . . . call on experts! . 


KIRK’ BLUM Kirk & Blum has fabricated a variety of power plant needs as big 


as the mammoth breeching section shown here. In a 150,000 sq. ft. 
plant, with crane capacity to 25 tons, Kirk & Blum has 

FABRICATION complete facilities to produce, pre-assemble and load the targest 
fabrication. Kirk & Blum has the men, materials and experience 
to do the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3230 Forrer St., Cincinnati 9, Ohio 
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are averaged. The material with the 
highest average rating is then the 
choice for this service, in this case the 
medium chrome-moly steel ASTM 
A335-P11. The curve shows quite 
clearly the advantageous rating of 
this material over the others. Obvi- 
ously the austenitic 
were priced out of the picture, while 
the plain carbon steels’ low physical 
properties at elevated temperatures 
placed them at a disadvantage. 
Specifying and purchasing the pipe 
is not the complete job in a system 
subjected to the above steam condi- 
tions. The care in selecting and order- 
ing the correct pipe material can be 
completely nullified by incorrect 
welding procedure. In particular the 


stainless steels 


Table VI. List of flexibility ratings 


Switch to 


Exhaustive tests prove that Clark 
Duo-Step Steam Traps boost trap- 
ping efficiency over 100°7 beyond 
the drainage capacity engineers 
have come to expect from ordinary 
old-fashioned steam traps. 
By using the patented double 
fulcrum principle, Clark Duo-Step Traps can handle twice the usual volume of 
condensate and can save you money on both the original purchase and upkeep. 


THE FLEXIBILITY RATING 
.y 


eet 


sign the rating 0.25 to the lowest value 


Flex. Rating 


of each of the above four characteristics 
as listed in Table 3. The other values in 
each case are rated in percent against fiis 


lowest value 


Total 
Flexi 
bility 


Material Give Clark Duo-Step Steam Traps a trial on your steam lines and learn about 


true steam trap efficiency. 
Write, wire or phone for the name of our nearest representative. 


ca 


0.228 0.149 0.246 0.136 0.759 
0.228 0.149 0.246 0.136 0.759 
0.228 0.204 0.246 0.198 0.876 
0.228 0.204 0.249 0.198 0.879 
0.228 0.204 0.250 0.198 0.880 
335, P-11 0.228 0.250 0.250 0.250 0.978 
335, P-22 0.228 0.250 0.250 0.250 0.978 
213, TP 321 0.247 0.250 0.188 0.250 0.935 
213, TP 347 0.250 0.250 0.188 0.250 0.938 


53, Gr. B 
106, Gr. B 
335, P-1 
335, P-2 
335, P-12 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cast semi- 
steel construction for 
pressures up to 250 P.S.1. 
temperatures to 


CLARK “701"-D (DUO- 
STEP) TRAP. A forged 
steel trap for pressures 
up to 500 P.S.1. and tem 
peratures of 750°F and 

450 F 
Duo-Step Leverage and 
Venting, Clark-loy seats 
and discs. Pipe sizes 


Equipped with “‘double- Equipped with 
Duo-Step 


Venting, 


drainage’ 
leverage 
Clark-loy seats and discs 


Pipe sizes 2" or %”. 


A 
“a 
A 
A 
A 
A 
A 
A 
A 


and 


ee 
weld metal (the welding rod) must be from ‘a" to 2". 


of the same or similar composition to 
the base or pipe metal (°). Any devia- 
tion from this rule should not be 
made without study. The same gen- 
eral rule applies to welding end valves, 
flanges, or other piping to which the 


“Y" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gaslines 


Sizes ‘2° to 3” I.P.S. 


CLARK “60-D” (DUO. 
STEP) TRAP. Cast semi 
steel construction, de 
signed for pressures up 
to 200 P.S.1., tempera 
tures to 400 F. Duo-Step 
levers and brackets of 


above material might be welded. 
There is little point in going to the 
trouble and expense of selecting the 
correct material for piping, valves, 
and flanges, and then using incorrect 
material for welding, or otherwise 
making weak welded joints so that et 7] 
the strength of the right piping and 
fittings is wasted. 


stainless steel construc 
tion. Seats and discs are 
of Clark-loy. Y2z"or % 

horizontal inlet and out 
let connections with 4%" 
test outlet and drain plug 


Ovo-sTEr 
STEAM TRAPS Vertical inlet can be fur 
nished in 2" or %" size 


Che OF DUO-STEP ry 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


OPEN BUCKET 
STEAM TRAPS 


Bi, 
FLOAT 
TRAPS 


PRESSURE 
REGULATORS © 


continued on page 106 
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How 
to get 
drier 


or cooler 


air or 


gases... 


NIAGARA AERO AFTER COOLER cools a compressed 
yas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 
ing of cost pays for the Niagara cooler in less than two years. 

If you use compressed air to operate tools or pneumatic 
equipment you save much in water and oil damage to tools 
and equipment, and in water damage to materials by using 
the Niagara Aero After Cooler. 

Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 
Dept. PE, 405 Lexington Ave. New York 17, N.Y. 


Experienced Vield Engineers in Principal Cities of U. 8. and Canada 
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», Steam Piping, Valves for 1100° F Service 
Frank A. Ritchings & Sabin Crocker 
Heating, Piping, & Air Condit ning Ve 
Aug. Sept. & Oct. 1953 

. Local Carbide Segregation aid Decarburizs 
in Welded Joints 
H. 8. Blumberg, I. A. Rohrig 
Combuation, March 1953 
(Code for Power Boilers 
A.S.M.F 
Creep in Steels for Steam Power Pla 
4. M. Sage 


at 


nt 
Combustion, April 1953 
. GCraphitization of Steel Piping 
Joint Committee ASTM & ASMI 
April 1044 
istant Molybder 
Vol. 192 1902; September 28 
» Stee 
irs of Service 
J. Greene, ‘I 
Trans. A.S.M LE 
Characteristics & Pri 
Steels 
Ziegler, Meinhart, Goldsmitl 
Trans. Ame Soc. f Veta 


175 
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the total work of the entire turbine is: 
6300 kw & 3413 = 21,501,900 Btu, hr, 
it follows that the work of the high 
pressure section is the difference, or: 
21,501,900 15,526,000 
5,975,900 Btu, hr. 
Therefore, the flow change re- 
quired to reduce the shaft work of the 
high pressure section to zero is: 
5,975,900 
117.5 
50,800 Ib per hr, 


Output 
Work Increment 


and the flow for zero work in the high 
pressure section of the turbine is 
61,700 — 50,800, or approximately 
11,000 Ib per hr. 

The Willan’s line for the high 
pressure section is now established 
(Fig. 2). Where the shaft work is zero, 
the throttle flow is 11,000 lb per hr, 
and the work at the maximum flow of 
184,000 lb per hr is: 


(184,000 — 11,000) 11 
173,000 « 117.5 


7.5 


20,327,500 

Btu/hr. 
This is the maximum capability of 
the section. 

For a throttle flow of 164,000 Ib 
per hr, the total work of the section 
Is: 

164,000 


11,000) 117.5 
153,000 977 


] 17.5 17,! ‘ 7,500 
Btu /hr. 
The work per pound of steam is: 
17,977,500 
164,000 

109.7 Btu, Ib. 
This is the actual energy removed 
from each pound of steam as work. 
The enthalpy of the steam at the 150 
psia extraction point is simply throt 
tle enthalpy minus work. Then the 
extraction enthalpy is: 
1379.9 109.7 1270.2 Btu per lb. 


Total work 
Total flow 








Beautiful Ohio” 


s‘death on boilers 





\ chemical plant wanted to use Ohio river water as boiler feed 
Qur tests confirmed that this would result in rapid sealing 


and boiler tube failure .. . mineral content too high. 


Graver supplied equipment which made the river water satisfactory 
constructed the equipment, assembled it, put it in use. 


(And we can solve your water conditioning problem, too 


Why go to Graver? Because we’ve been working with water treatment 
problems for over forty years. Graver offers you unbeatable facilities 
to help you get the water you need in the condition you want... 


from problem through planning to on-the-site erection. 


——— 
GRAVER | Graver Water Conditioning Co. 
: { Division of Graver Tank & Mig. Co., Inc 


216 West 4th St.. New York ITI, N.Y 
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at P. LORILLARD COMPANY, too... 
Leffel boilers are efficient and money-saving 


a : 
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. 
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bs v | t The two 


= 


pore 150 HP, 150# 
Leffel Scotch boilers 
g installed at the Danville, 
. Virginia, plant of 
Pint the P. Lorillard 

Ww 
Compony. 
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° 


! 

t 
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« 
’ 


, 
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LP Whhiaidl ! cmpauny 


Leffel Scotch Boilers will prove ideal for you, as they 
have for Lorillard, because they never let you 
down when called on for capacity beyond their 
rating. A Leffel boiler can produce double its 
rated capacity in emergencies, with complete 
safety and without injury to the boiler. It can 
run continuously at fifty percent above its rating. 
A Leffel boiler is bigger—heavier— much 
longer lived —stronger than the ordinary boiler 
of the same rating. Nothing in it is shaved to 
meet a price. (Yet it is competitively priced.) 
That's why Leffel boilers hold up so well 

under rugged use. That's why they are so 

free from excessive operation cost. 

Your Leffel boiler comes complete with all 
controls. Installation is easy and fast. Just 

set it, hook it up, and put it to work. And 

it's just as easy and economical to 

operate. Users report fuel savings 

up to 40 percent. 

Models for coal firing, by hand or stoker, and 
gas and oil. All are easily convertible to 

any other fuel. 6 to 250 HP. 

Let Leffel engineers help you get the most 

from your boiler dollar. Write for Bulletin 

236. It's a mine of information. 


THE JAMES LEFFEL & CO. 


DEPT. A, SPRINGFIELD, OHIO, U.S.A. 


MORE TEPEPCIENT STEAM GENERATION FOR 92 VEARS 
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Steam at 150 psia having an enthalpy 
of 1270.2 Btu per Ib has 135 F super- 
heat. 

The heating value of the extraction 
steam is that which it would give up 
in condensing to saturated liquid at 
150 psia. In this case: 

h hy 270.2 330.5 

939.7 Btu per Ib. 
Saturated steam at 150 psia, as from 
a boiler, would give up hy, or 863.6 
Btu per lb. Then, each pound of ex- 
tracted steam is equal in heating 
effect to: 

939.7 ' 
wesc 1.0882 lb saturated steam. 

863.6 
If the extraction flow at 150 psia is 
80,000 lb per hr, the equivalent sat- 
urated steam flow is: 

80,000 « 1.0882 = 87,056 lb per hr. 


Steam conditions at the 75 psia ex- 
traction opening are more ditiicult to 
determine, because the intermediate 
section is operating with variable 
inlet conditions. 

Basically, the efficiency of a tur- 
bine depends on relative velocities 
and blade angles, and the blade 
angles are fixed when the turbine is 
built. In constant speed operation, 
which is usual, only the steam veloc- 
ity varies with a change in load. The 
steam velocity is related directly to 
enthalpy drop. Therefore, the maxi- 
mum work per pound of steam in a 
turbine stage is the same, for all 
practical purposes, regardless of inlet 
conditions; or, more precisely, the 
work increment for the stage is con- 
stant. That is, the slope of the Wil- 
lan’s line is not changed, but the 
zero-work steam-flow varies with 
inlet conditions. 

The steam velocity in a blade pas- 
sage depends entirely on the volume 
flow, indicating that volume is a 
proper basis for determining the work 
per pound of steam. To be precise, 
it would be necessary to work back- 
wards from the outlet of the inter- 
mediate stage of this turbine and 
calculate various pressure drops, 
stage by stage, to the inlet. As a 
good approximation, however, a 
Willan’s line based on inlet volume 
flow can be used to determine the 
work per pound of steam. 

The Willan’s line for the inter- 
mediate section, as it would fit che 
extraction chart, is shown in Fig. 3 
together with a curve showing the 
approximate work per pound of steam 
versus the volume flow. 

It is not necessary to consider 
the volume of the steam, as such, for 
the high pressure section of the tur- 
bine because the inlet steam condi- 
tions do not change. 

Following the figures given previ- 
ously, with a throttle flow of 164,000 
lb per hr and extraction 80,000 lb per 
hr at 150 psia, the steam entering the 
intermediate section has an enthalpy 


Golden-Anderson 


Boiler Non-return Valves 


Steam Check Valves 


— 2" through 30 


‘Available from Stock 


N e) ‘~) 
latve (2 rectally omprany 


,, FAirfax 2-8130 
42 RIDGE AVENUE, PITTSBURGH 33, PA. 
12 
F: 
DESIGNERS AND MANUFACTURERS O° aici 
Solenoid Valves * Engine ears ot ae o~ 
ee por Valves « Surge Reliet Valves 'o ° 
vre Reducin’ 


Check Valves 
d wate 


of Valve 
meet « Press 
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oes may have been fine for Fannie, 


but it has no business here! 


You can’t weigh coal 

in any scale until you 

get it through the inlet. 

Richardson engineers ~ 

have concluded that the 

only sure way to keep wet, fine ~ 

coal flowing—-without shakers or 

vibrators—is to make that inlet BIG ENOUGH. 

So they opened up the “wasp waist” to a full 24” x 24”, and 

around it they built the best coal scale it was possible to 

develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 

wholly reasonable cost, specify a 24” x 24” minimum, and 

know that your coal will flow. That is the starting point from 

which the H-39 is soundly engineered in every feature, every 

detail. It’s built as a coal scale should be, from the inside out, 

with a full 4 square feet of iulet. Get all the details, mechanical 

specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlanta * Boston * Buffalo * Chicago 
Detroit * Houston * Memphis * Minneapolis 
New York * Omaha * Philadelphia ¢ Pitts- 
burgh * San Francisco * Wichita * Montreal 
MATERIALS HANDLING BY WEIGHT SINCE 1902 Toronto . Sen Juan . Hovena . Mexico City 
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of 1270.2 Btu per lb, and a volume of 
4.65 cu ft per lb. The volume flow is: 
84,000 lb per hr & 3.65 
306,600 cu ft per hr 


From the curve shown for the inter- 
mediate section, the work per pound 
of steam is 41.7 Btu per lb. The 
steam at the 75 psia extraction point 
has an enthalpy of: 1270.2 — 41.7 
1228.5 Btu per lb. The extracted 
steam at 75 psia therefore has 86 F 
superheat. Its heating effect is: 

h—h 1228.5 — 277.4 

951.1 Btu per lb, 

and the equivalent saturated steam 
is: 

951.1 

904.5 
If the extraction flow at 75 psia is 
80,000 lb per hr, the equivalent sat- 
urated steam flow is: 
80,000 « 1.0515 = 84,120 |b per hr. 


Table II gives the results of cal- 
culations for a number of load condi- 
ticiis. There is no need to mention 
any specific trends, except the obvi- 
ous fact that the extracted steam 
tends to be highly superheated at low 
rates of steam flow through the high 
pressure and intermediate sections 
of the turbine. 


1.0515 lb saturated steam. 


Best Fan Control Method 
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slip coupling is roughly 50 per cent 
efficient, but the fan only takes one- 
eighth the rated power so !¢ divided 
by 50 per cent is one-fourth the full 
load power. 

Much has been written about the 
relative merits of constant speed fan 
operation with inlet vane control 
and variable speed operation with 
fluid drive as far as power saving and 
investment costsareconcerned. Figure 
8 compares the power required on 
the motor output shaft when driving 
a constant speed fan without inlet 
boxes, but with inlet vane control, 
with the motor power input to a 
fluid drive operating the same type 
and capacity fan at variable speed. 
From 100 per cent down to 75 per 
cent capacity, inlet vanes are the 
most efficient, but below this point 
the superiority of the fluid drive is 
very marked. 

In order to stay in the efficient op- 
erating range, vane control fans are 
often selected with less reserve ca- 
pacity than might be desirable if 
variable speed fluid drive were used. 
This of course limits the short time 
peak load of the steam boiler under 
adverse conditions. In the power 
generation field this reserve fan ca- 
pability is often priceless. The term 
‘“‘base load”’ refers to the generator 

continued on page 116 
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BLEMS? 


The new Leslie Lubrisoft® Packing now standard in all Leslie 
Diaphragm Control Valves is recommended for valve body 
temperatures up to 500° F. without external lubrication. When 
used with the Leslie thermo-isolating bonnet, it may be used for 
valve body temperatures up to 1050° F., eliminating need for 
external lubricators and isolating valves in most applications. 


LESLIE LUBRISOFT® 

PACKING "BEATS THE DEVIL” 
OUT OF ALL 8 MOVING 
STEM SEAL PROBLEMS 

Each of the several types of Lubri- 


soft split ring packing is specifically 
designed to maintain the low-friction 








stem seal against one or more of these 
deteriorative service conditions: 


. Internal pressure, 
temperature and fluid 


. Contamination 

. Corrosion 

. Electrolytic Action 
. Oxidation 

. Extrusion 

. Abrasion 

. Friction 


Overall result is a standard, economical packing, with superior 
stem sealing properties and long service life. Precision fabricated 
to conform exactly to the deep stuffing box dimensions, the 
positive, split ring design makes fast replacement possible, 
without disturbing body or stem adjustment. 


Plan to reduce control valve maintenance costs by sending for t 
Bulletin 5304 Diaphragm Control Valves. 


LESLIE CO., 301I1GRANT AVENUE + LYNDHURST, NEW JERSEY 


LESLIE [a VALVES: 


'*'STILL FAR AHEAD IN QUALITY AND PERFORMANCE’’ 
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Redes 


New features improve 2-pole motors 
long known for reliability and low 
maintenance. 


( ntilating arrangement features 
top : air ints ke and discharge plus spiral stator 
core ventilation. Top intakes (available with 
filters) keep motor clean and make motor 
room cleaning easy; top discharge adds to 
personnel comfort. Spiral ventilation — used 
in turbine generators — assures even internal 
cooling . . . combines with centrifugal fans 
and baffled air passages to reduce noise. 


Improved bi 2 simplifies main- 
tenance, preve nts oil leakage. Capsule-type 
housings proved in use on other designs 

permit inspection of windings without ex- 
posing bearings. Oil leakage is prevented by 
a combination of features, including orifice- 
metered oil flow, weirs to maintain correct oil 


ned 


level, labyrinth seals, breathers, and annular 
pressure chambers with atmospheric relief. 


Clear t pearance is gained by pro- 
viding | inte “on space for stator and auxiliary 


leads, etc. 


Feat that helped build the Allis- 
Chalmers 2-pole motor reputation for reliabil- 
ity are retained in the new design. These 
include proven stator coil design, ample stator 
coil end bracing, thermally and mechanically 
stable cage assembly, separate balancing 
rings, and oxygen-free dew-drop cage hars. 


This design available in ratings 900 hp 
and larger. Ask your A-C representative 
for Bulletin 05R8123. Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-4350 


ALLIS-CHALMERS 
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Standard catalogs listed monthly to 


help you maintain a reference library 


INSTRUMENTS AND CONTROLS 


201 instruments for Steam Gen- 
eration — Bulletin 9050, 32 pp, is a handy 
reference for all manufacturer's products 
en to steam generation, including 

tric, pneumatic, electronic and me- 
chanical types of instruments and con- 
trols. Power engineers will find it useful in 
selectin ae egy oe o* a 
tion o — ilers. inneapoli 
Honeywell Rese tor Co. 


202 Instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and instruments, flow meters, 
liquid levels and pressure gages, CO; me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 


ences to detailed literature on each type 
of equipment. Republic Flow Meters C 
203 Metering and Control Equip- 


ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information 
on company’s meters, control equipment 
and engineering services. It is written for 
—_— in power om pe & public utilities 

process plants. easured vari- 
ables common to power pop rocess opera- 
tions form the index for selectin — 
priate equipment. Bailey Meter 


204 Controls for Liquids, Gases — 
Bulletin 004, 36 Pp, is a revised edition of 
company’s general catalog on measu 
and control equipment. This — 
book contains information on many types 
of controllers, es, Manometers, record- 
ers, meters, valves, Venturi tubes etc., ap- 
plicable for water and sewage works, power 
and processing industries. Simplex Valve 
& Meter Co. 
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539 540 541 542 
559 560 561 562 563 


. give home address, too) 


- Title... 





It's easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 


Advertised Products and Services 


TOC OTEE EEE E EES 


Company Address... 
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201 202 203 204 205 206 207 208 209 210 211 212 
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205 Easy Reading Gage — An all- 
hydrostatic remote ing gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 

roved visibility, other advantages offered 
C this gage, explains operation. The Re- 
liance Gauge Column Co. 


206 Steam, Liquid Control Equip- 
ment — Catalog 54, a 56-pp edition com- 
memorating this ee 40th anni- 
versary, is arranged for easy reference. 
Covers pressure regulators, temperature 

lators, combination regulators, float 
valves, strainers, pop safety valves, relief 
valves, diaphragm valves, motor-operated 


(If you prefer delivery at home 
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sheets and other information. 


and solenoid valves. In this book, tabular 
matter is simplified for quicker reading of 
specifications. Included are quick reference 
tables on pressures and temperatures, 
and flange data. O. C. Keckley 


207 Electronic Feedwater Control 
— Three systems for the electronic regu- 
lation of boiler feedwater are explained 
briefly and diagrammed in Bulletin 52- 
1073-221. They include a single-element, 
two-element, and three-element system. 
Applications for each type are given, and 
descriptions of the flow measuring, receiv- 
ing, level ym elements, power unit 
valve are included. The Hays Corp. 


208 For Feedwater Analysis — Bul- 
letin 148 BP contains a technical discus- 
sion of manufacturer’s analyzers for deter- 
mination of dissolved oxygen and hydro- 
fn in feedwater. Discusses both O: and 
{ units as to function, ranges, accuracy. 
Cambridge Instrument Co, ne. 


ELECTRICAL EQUIPMENT 


209 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handie most industrial 
applications. Neither text book nor order- 
ing catalog, this book provides a brief 
outline of the various types of motors, 
enerators and motor-generator sets, tell- 
ing their applications and operating re- 
quirements. Booklet is generously illus- 
trated and includes performance data, 
ratings, information on methods of speed 
control. Allis-Chalmers Mfg. Co. 


210 The Answers on Wiring — 

Questions and 20 Answers on aebiy 2 on 
‘iring”’ describes and illustrates charac- 

teristics and advantages of this new — 


system. A complete table of types, sizes 
weights and lengths, as well as a partial 
list of users included. General Cable Corp. 


211 Wire, Cable Ordering Guide — 
Newly-released General Catalog W-52-3, 
186 pp, presents more than 500 different 
types of wires and cables. Contains com- 
prehensive data on construction and oper- 
ating characteristics for control and signal 
cables, cables for construction work, tele- 
phone wire and cables, and portable cords. 
A technical engineering data section is 
included. Available to qualified power 
engineers. United States Rubber Co. 


212 Power Distribution Practices 
— The 28-pp “Industrial Power Distribu- 
tion Idea Book’”’ (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
tices in large and small plants. Covers 
utility distribution practices; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
ee neat of prima’ ry switches and circuit 
reakers; types and arrangements of pri- 
mary cables; and typer of load-center dis- 
tribution systems. General Electric Co. 


213 Insulation Temperature-Re- 
sistance — Technical Publication 21T4, 
16 pp, is an article on temperature-resist- 
ance characteristics of electrical insulation. 
Complete with tables and graphs, gives 
general information on variations in tem- 
perature characteristics, composite nature 
of electrical insulation, and practicability 
of temperature compensation. Other chap- 
ters deal with determining insulation con- 
stants for temperature correction factors, 
dielectric absorption characteristics, and 
a practical method of obtaining insulation 
temperature. James G Biddle Co. 
continued on page 120 
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Protect Your Manpower with... PREVENT 


Babbitt BOILER 


—Adjustable— 


SPROCKET RIM CORROSION 


wtth CAain Guide 








Contro! ovt-of-reach overhead valves 
Oxygen dissolved in boiler feed water which is a very active source 
of destructive boiler corrosion may be continuously detected and 
recorded by the Cambridge Gas Analyzer. The oxygen dissolved 
in the feed water is determined directly, and continuously re 
corded upon the Cambridge Dissolved Oxygen 
claims — also save fuel, steam and = 
. Recorder. The oxygen set free by dissociation in 


money 4 
: the boiler is determined by measuring the free 
Only tour simple, quickly-assembled eal al hydrogen in the steam which is recorded upon the 
parts installed and operating in only : Cambridge Dissolved Hydrogen Recorder. Cam 
a few minutes, Babbitt Adjustable : bridge Analyzers are available in models for con 
Sprocket Rim with Chain Guide 1 tinuously recording either O. or H» separately or 
@ Fits elf valve wheels O. and H, simultaneous), 
. - 1] > 
© Simplifies pipe layouts y Send for Bulletin 148 B.I 
@ Eliminates risky climbing ; CAMBRIDGE INSTRUMENT CO., INC. 
Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches 3767 Grand Central Terminal New York 17, N.Y 
diameter, with rising or non-rising stems 
Call your Industrial Distributor. He carries complete stocks. CAMBRIDGE 


i=l-lojo)lan | DISSOLVED O, & H, 
4 BABBITT SQUARE, a ANALYZERS 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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right from the floor! No more climb 
ing on ladders, balancing on boilers, 
perching on workbenches or ma 


chines. Prevent accidents and costly 
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Conseco is Approved in 
Installation After Installation 


The CONSECO name is well known for dependability. 
That’s why in modern power plants all over the nation 
CONSECO equipment gets the stamp of approval. 
CONSECO engineers are specialists in heat exchange 
problems and equipment. 
Their know how as well as 
; CONSECO production facil- 


ities and methods are avail- 
able to assist you in securing 
worthwhile savings in your 


[ . plant. 


CLOSED HEATERS EVAPORATORS DEAERATORS Write for latest catalog. 


Products Include: Coolers * Closed Heaters + Deaerators + Evaporators + Steam Jet Ejectors 


<i> Condenser Service & Engineering Co., Inc. 


HO 3-4425 158 Observer Highway, Hoboken, N. J. N. Y. Tel. BA 7-0600 

















For more data circle 565 on Post Card 





My 
~ nS: 
- 

al 


NCENTROL 








ow 


- - 


LOW COST 
CHEMICAL 
METHOD 


FOR 
CONTROLLING 
FOAM 


oa 


AND 
BOILER WATER 
CARRYOVER 
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BEFORE AFTER 


Same solution after addition of 
12 ppm of Bird-Archer Concentrol 
antifoam 


leborotory demonstration shows 


LABORATORY PROOF 


foaming of highly alkaline solution 
in gloss test cylinder 


ind plant Operating records tn all parts of the country have established 


7 le tS 
the effectiveness and economy of Concentrol chemical treatment to combat wet 


steam problems. Where boiler water carryover is caused by foaming due to 
high alkalinity and high pro portion of dissolved solids in the water, Concentrol 
is essentially a surface active agent that causes breakdown of bubble film, 
preventing foam formation 

Concentrol is supplied in liquid, powder o1 briquette form—can be fed either 


continuously or m slugs to boilers. Formulations of Concentrol can include 


conditioning agents and other water treatment chemicals for 


organic sludge 
boiler treatment as well as antifoam. Concenirol eliminates the need for costly 
Tr is fi: 


pre-treatment of water and high blow-down rate cting and resistant to 


hydrolysis or breakdowa under normal bouler temperatures and pressures 
A Bird-Archer 8 Point Service Engineer is as near as your phone. For friendly 
counsel call him or write directly to Bird-Archer outlining the details of your 
boiler operations 
Engineering plus Chemistry equal Bird-Archer Service 


BIRD-ARCHER 
WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 


NEW YORK e CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
IN MEXICO: Calderas y Accesorios, S$. A., Amsterdam 291, Mexico, D. F. 
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continued from page 110 


output and has little meaning with 
respect to the fan requirements which 
vary with changes in the _ boiler, 
superheater, air heater and dust 
collector tightness and cleanliness, 
the ambient temperature and hu- 
midity as it affects the condenser 
vacuum, the weight of air entering 
the forced draft fan, the stack draft, 
and changes in fuel quality and 
moisture content. Further, the base 
load generator of today is likely 
to be replaced by larger and more 
efficient units before a large portion 
of its useful life is gone. 

Operators of power plants with 
variable speed forced and induced 
draft fans are happiest with their 
fan selections when they can get 
maximum safe continuous generator 
output, with the boiler and auxilia- 
ries in good, average, clean condition, 
with the proper fuel and at the 
ambient temperature corresponding 
to their season peak load, and with 
the forced and induced draft fans 
operating at 65 to 70 per cent of 
maximum capacity and speed. This 
provides the 50 per cent margin of 
capacity for operational hazards, and 
safety factors for designer and 
manufacturers, which will protect 
the capital investment in the entire 
unit in its ability to deliver its rated 
kilowatts at all times even under 
adverse operating conditions. 

Therefore, the range of power com- 
parison that has importance in Fig. 8 
is from 70 per cent down to 35 per 
cent capacity corresponding to full 
load and half load generator output 
under good normal conditions. In 
this range the power saving with 
variable speed drives is very sub- 
stantial. In the upper capacity range 
where vane control is most efficient 
there is actually very little normal 
operation. 


—— NEW 
ENGINEERING BOOKS 





iuthors; 
62 pages | lus ize 814 
by '1 in.; heavy paper cover Published by 
Higgins Ink Co. Inc., l 9th St., Brook 
lyn 15, N. Y. Price $2.50 
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Here is one of the most practical and 


Technical Illustration, by variou: 


2 llustrated 


Z plates; il 


attractive books on technical illustration we 
It has bec 


rs under supervision of Bertran 


have vet seen n under preparation 


for some ye 
Cholet. It is planned to fill a wide-spread 


need for material on three dimensional draw 


ing, an art which is all but ignored in the 
field of engineering education, according to 
Mr. Cholet 

The book’s major chapters have been 
assembled by Anthony D. Pyeatt and cover 


ixonometric and perspectir lrawing for 
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CITY OF HOUSTON SAVES $124,000 with DROP-TIGHT RUBBER-SEATED VALVES 


Choosing R-S Rubber-Seated Butterfly Valves* enabled Freese, Nichols & Turner, Consultants 
on the San Jacinto River project, to save $124,000 for the City of Houston. Use of 65 of these 
valves for all low-pressure service gave a substantial space reduction and the direct, in-place cash 


savings over gate valves. SMS cone check valves were also chosen for pump discharge service 


Positive closure in R-S Rubber-Seated Valves is obtained by wedge-type closure of the disk within 
a one-piece rubber seat. Tough, flexible rubber seals the entire disk seat — including the area around 
the shaft bosses. Supervised testing of a six inch R-S Rubber-Seated Valve proved 
that after 6,000 closings the vaive was still giving positive shutoff at 100 psig water 


These valves are the product of over 75 years of design and engineering experi 
ence in the hydraulics field. To find out more about our complete line—R-S Hydraulic Gates & Hoists 
Butterfly, Rotovalves and Ball Valves — write to S. Morgan Smith Company Turbines Trash Rakes 


Io ‘ 
York, Pennsylvania. Pumps Accessories 


HYDRODYNAMICS 


Rotovalves Free-Discharge 


| , ‘ : Ball Valves Valves 
, f ai o Butterfly Controllable-Pitch 


Valves Ship Propellers 
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ANTI-STRESS 
DECK 


EXPANSILE 
PRECIPITATOR 


INDUCED 
DRAFT FAN 


Look into this self-contained, perfectly coordinated, compact, “packaged” 
boiler plant and you'll readily see why the Preferred Unit Steam Generator 
offers you the utmost in smooth-functioning heating efficiency. Truly a 
boiler built beyond the codes for installation and fully automatic operation 
at lowest cost! It's a 25-year investment in dependable, economical opera- 
tion that pays for itself in less than 5 years. 

These Preferred Design Features combine to spell the difference in 
quality of construction and performance 


e& Five Square Feet of Heating “Ve Down-Draft Design. 
Surface per Boiler HP. 
a eo oer @ Induced Draft. 
@ Four-Pass Gas Travel. , . al 
@ Anti-Stress Deck @ Expansile Precipitator. 
@ Intermediate Furnace @ Dual Purging Action. 
@ Full Automatic Oil and/or 


, 
Position. 
Gas Burners. 


eo Stavvered Tubes. 


All Preferred Unit Steam Generators are factory fire-tested before ship- 
ment. Made in sizes from 20 to 600 B.H.P. and pressures from 15 to 250 
p.s.i. to burn oil, gas or in combination, 

Your plant or building will profit by better heating and lower process 
steam costs assured by the proven design advantages built into every 
Preferred Unit Steam Generator. Bulletin 2000 bears convincing testimony. 
Write for a copy. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY + NEW YORK 23, N. Y. 


Department PE.4 


}._ PREFERRED 


UNIT STEAM GENERATORS 
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OBITUARIES 


Walter J Welch 


? 


WALTER J WELCH, 77, died July 13 
at El Cajon, Calif. Mr. Welch went 
to Chicago from Fort Wayne, Ind. in 
1910. For 37 years he was associated 
with Pioneer Service & Engineering 
Co. and its predecessor organiza- 
tions, serving for the greater part 
of that period as chief design en 
gineer. 

He retired in 1947, and moved 
with his family to El Cajon. He is 
survived by his widow, Jean, and a 
son, Walter Roll Welch of Park 
Ridge, Ill. 


C. Dudley Armstrong 


C, DUDLEY ARMSTRONG, a director 
and former vice-president and secre- 
tary of the Armstrong Cork Com- 
pany, Lancaster, Pa., died June 8 at 
the home of his son-in-law, Dr. J. J. 
Kohlhas, in Haverford, Pa. Mr. Arm- 
strong had been ill for some months. 
He was 65. 

C. Dudley Armstrong retired as 
secretary and vice-president in charge 
of Foreign Operations of the company 
last September, but remained on the 
board of directors, of which he had 
been a member since 1917. 

He entered the employ of the Arm 
strong Cork Company in 1910 fol- 
lowing his graduation at Yale Uni- 
versity where he was second in his 
class. 

One of his first assignments in the 
company was a tour of duty with the 
Spanish subsidiary where he learned 
the fundamentals of the cork busi- 
ness. 

After his discharge from the serv- 
ice, Mr. Armstrong returned to the 
company’s headquarters in Pittsburgh 
where he engaged in the general ad- 





I EEL OT EET 
ministration of the business, includ- 
ing sales statistics and the organiza 
tion of the British subsidiary, Arm- 
strong Cork Company Limited. He Where you need 


vas elec ted first vice president ot the 


company in 1920. 
In 1927, he was made general man 
ager of the subsidiary, Armstrong 


Cork and Insulation Company, and 
two years later he was appointed 
general manager of the Cork Depart- 
ment. Early in the 1930's, he was 
placed in charge of Foreign Opera 
tions in which capacity he brought 
about many important changes and 
revitalized the entire activity. In 
1937, his responsibilities were further 
increased when he was elected secre- 
tary of the company. 


William Sesher 


WILLIAM A. SESHER, president and 
founder of the Synco Corp., kim- 


maus, Pa. near Allentown, died = in : Be SUVEC ‘you have 


Amuay, Venezuela, while on a busi- 


ness trip. He was 51. 
Mr. Sesher, who lived at Lanark, 
founded the Syneo Corp. in 1940 in 


Clifton Heights, and moved the firm 
to Emmaus four years ago. He devel- 
oped a process for coating metal sur- 
faces with synthetic rubber to pre- 


vent corrosion, 

He formerly was an engineer with 
the U.S. Rubber Co. and the Electro- 
Chemical Engineering and Manu- 
facturing Co. of Emmaus. 


He was a member of the Engineers 
Club of Philadelphia; and the Na- ho 





tional Association of Corrosion En- 


gineers. 





Rawson Vaile 


RAWSON VAILE, 67, prominent De- 
troit industrialist of Birmingham, 
Mich. died June 19, in the Harper 
Hospital at Detroit, after a prolonged 
illness. He was executive vice presi- 
dent and director of the American 
Blower Corporation, Dearborn, Mich. 
and a director of the Canadian 
Sirocco Company, Limited of Wind- | | Whether you heat or cool water ing and dependable service, highly 
sor, Ontario. 

Mr. Vaile was graduated from  § for make-up, process or any other accurate and backed by over 40 years 
Paap » wor . ay 
a a, peta, Be ecll ae use, you will need Wallace & Tier- of successful application experience, 
uate work at Columbia University nan Chlorination to help combat Wallace & Tiernan Chlorination can 
and went to American Blower in 1912 : ; 
as a sales engineer. He was soon as- slime problems introduced by water- help you increase the efficiency of 
signed to the Pittsburgh office and borne bacteria or air-borne bacteria. your plant and cut operating ccsts. 
was transferred to the Rochester of- 
fice in 1913. In 1914 he was made 
OOREAT SS SS COND OTRSINE 2 Hennes designed for any need, built for last- Industrial Division 
Department with offices in New 5 : 
York. He was made general sales 
manager in 1916 and remained in 

lat capacity until 1917, when he 


re ed the United States Army as a | | WALLACE & TIERNAN 


Ist Lieutenant. Following his dis- 
25 MAIN ST., BELLEVILLE 9, N. J. 


With slime control equipment For further information write our 


charge from the Army in 1919, Mr. 
Vaile resumed his duties as sales 
manager until 1922, at which time he 


was made assistant secretary. During 
the next few years he was successively CHLORINATORS * CHEMICAL FEEDERS * SCREENING EQUIPMENT ¢ MAGNETIC SEPARATORS 


appointed secretary, secretary and © PRECISION PRESSURE INSTRUMENTS © CATHODIC PROTECTION © FINE CHEMICALS 
treasurer, and in 1933 was appointed cD-39 
executive vice president. aaa. - . 
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CATALOG LIBRARY 


GET RID OF AIR ACCUMULATIONS} ay4. nc." 


sooklet B-5477, 28 pp, gives a complete 


IN PI PF LINES outline of preventive electrical mainte- 
nance. Discusses general maintenance pro- 

ees grams designed to reduce shutdown time 

and treats in detail the maintenance of 
power equipment. A suggested schedule ot 
work and cleaning on power equipment Is 

a BIG presented in chart form. Essential infor- 
mation on preventive maintenance for 
turbines, generators, switchboards, motors 


trouble-saver that | # Seesows Heme co 
“a costs you LITTLE WATER CONDITIONING 


215 Handbook on Demineralizing 
r Bulletin 5800, 39 pp, on treating water 
by demineralizing, explains principle of 
ion exchange. Discusses applications of 
many anion and cation exchange mate- 
rials; series of curves help estimate cost of 
operation Describes design and operation 
Simplex Air Release Valves bring p.s.t. Thousands of demineralizer systems, multi-stage sys- 
you a sure, efficient cure for these have been in suc tems and mixed bed units. Cochrane Corp 
difficulties venting air automat cessful use for £ 
cally he fore il can « oo damaxe over 30 years. P 216 Modern pu and Chlorine Con- 
; ‘ trol — This 100-pp booklet gives details 
Write for free bulletin to Simplex Valve & Meter Co , in color comparators and equipment in 
6783 Upland Street, Philadelphia 42, Pa S water testing and control of boiler and 
industrial process water, also technical 
information on meaning of plIl control, 


®) electrometric and colorimetric methods of 

determining pH and impurities in water 

&, 4 be LEX applications ol water control Im air condi- 
tioning; feedwater. W. A. Taylor & Co 


217 What's What on Ion Exchang- 
VALVE AWD i nn a COMPA ers — Ilere are three booklets on ion = 
changers: Nalcite HCR, a styrene type 
cation exchanger; Nalcite SAR, a strongly 
basic anion exchanger; and Super Nalco- 


lite, a synthetic gel type zeolite for cation 


. - ¥ “Tr. exchange Tables and gr iphs explain per- 
a ve a | fl eres formance of these water treating resins 
under various operating conditions Phy Sl 


cal characteristics, exchange capacities 


Fver Power Fn ineer [? ’ + | regeneration techniques are discussed Na 
; diene : 1 | tional Aluminate Corp 

218 Demineralizers Valuable in 

formation on demineralization is offered 


power engineers in comprehensive 24-pp 
0. 2 ’ Bulletin WC-111. Discusses demineraliza- 
tion in general and its advantages and 
applications. Basic types of demineralizers 


H IGH PRESSURE i and their special users are charted. Resins, 
at i piping, valves and accessory equipment 


are treated in detail. Book also provides 


; flow charts showing demineralization sys- 

t tems. Graver Water Conditioning Co 
219 Water Conditioning Data 
Book — A recently revised reference vol- 
ume, Data Book 2478A contains 108 pp 
and presents a compilation of 78 chapters 


system. and tables. Subjects covered include hy- 
draulics; impurities in) water; chemical 


ADV ANTAGES.—Multiple springs for less spring accumulation . . . less conversions; coagulant, acid and = alkali 
build-up for maximum relief . . . less blowdown to close. Compact design with dosages; chemicals used in water treat- 
springs at sides reduces headroom requirements. Center adjusting screw for ment; water treatment processes; boiler 


easy Change of pressure setting. feed make-up requirements; alkalinity re- 
lationships specie gravities chemical 


wongent ~ petites oe vedo All omy in erm from 1’ to 30” in semi-stee! reactions. Available to qualified power 
—— , bronze or stainless trim. Test lever and hold open device available engineers, please state your job title wher 
nformation on request. requesting this. The Permutit Co 


220 Water Treatment Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company In providing formulations for 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 


2508 S. WASHTENAW AVE. CHICAGO §&, ILL. | control. Dearborn Chemical Co 


When air lodges at high spots in pipe The Simplex Air Valve is easily in 
lines, it reduces the effective area of Stalled . . . positive in action 

the pipe, creates a friction head, low ample in capacity. Standard valves 
ers pumping Capacity, and may re for pressures up to 250 p.s.i. . . . spe- 
sult in serious water hammer! cial valves for pressures up to 800 
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USES.—(1) For turbine relief on bleeder system. (2) For protection of any! 
boiler room or process equipment by relief to atmosphere. (3) For relief of 
high pressure lines to 'ow pressure lines at predetermined pressure. (4) For 
use in plants carrying multiple boiler pressures to protect lower pressure 
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221 Microbiological Control 
Technical Article 3C, 12 pp, is an illus- 
trated discussion of microbiological contro! 
of and through industrial waters. A se: 
tion on industrial water chlorination covers 
cooling waters and process waters Other 
sections deal with chlorine metering in 
chemical! processes and the sanitary as 
pects of industrial water treatment Wal 
lace & Tiernan Co., Ine 


FUEL OILS, LUBRICANTS 
222 Diesels, Their Fuels and Lu- 
bricants This 46-pp book gives practi 
cal information on diesel engines, covering 
and economics as well as de 


sign characteristics and operating princi 
ples. Classification of die sels according to 
A chart shows relation of 


their history 


speed is covered 
engine pertormance to fuel properties 
Sinclair Refining Co 


223 Versatile Industrial Oil — De 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys 
tems, ete. A chart shows grades available, 
their uses and physical properties. Stand 
ard Oil Co. (Ind 


224 Turbine Lubrication — Th 
special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; dis 
cusses inhibited and uninhibited oils, com 
pany’s process for reducing sludge forma 
tion within lubrication system. Illustrated 
with diagrams of typical installations 
DeLaval Separator Co 


225 Compressor Lubrication Prob- 
lems Vol. 40, No. 1 of Lubrication 
provides a 14-pp article on problems asso 
ciated with lubrication te 
views compressor function of the 
lubricant and importance of adequate 
installation. Air compressor explosions and 
receiver fires are discussed, as are con 
densation and COMPressor cooling, bearing 
lubrication, selection of lubrications spe 
cial problems of air, gas, refrigerator, and 
other Includes 
lists of factors which control dependable 
compressor operation. The Texas Co 


COMpressor 


types 


compressors are treated 


226 Air Compressor Lubrication 
Manual — Valuable information on air 
compressor maintenance is contained in 
this 40-pp book. Subjects treated include 
compressed air, compressors and related 
equipment, lubricating systems, compres 
sor oils and applications, lubrication re 
quirements, operating hints, oil require 
ments, storage and care of compressor oils 
Cities Service Petroleum, Ine 


227 Cooperative Technical Con- 
sultation Service — This informative 24 
pp booklet presents company’s periodi: 
consultation service aimed at the most 
efficient use of petroleum products. Covers 
services available in the solution of lubri 
cation problems, metalworking operations 
processing, fuel oils, dust control. Gulf Oil 
Corp., Gulf Refining Co 


BOILERS, GENERATORS 
228 Shop Assembled Boiler — =i» 


teen-pp Bulletin G-76 completely dk 

scribes and illustrates company’s Typ« 
kM _ water-tube integral-furnace boiler 
made in standard sizes from 2900 to 28,000 


September, 1954 


SMALL IN 


Demineralization 


and 


Silica Removal 


equipment... 


SIZE, BUT 


in the above plant 








Send for this 
useful bulletin 
-no obligation 


INFILCO INC. 


is so small it can hardly be seen 
in this picture — yet the 
CATEXER® and ANEXER® ion 
exchangers provide the low 
silica, low solids boiler feed 
makeup water required for 
trouble-free high pressure boiler 
and turbine operation 


For more information, 
write for INFILCO Ion 
Exchanger Bulletin 1960-PE 


Tucson, Arizona 





Plants in Chicago and Joliet, Mlinois 


Field offices in 33 principal cities 
in the U. S., Canada and Mexico 
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, 7 
More Convenience—More Safet elias tat stidon teuainatien eal won 
Savings in erection, installation and mov 


ing costs are stressed. Capacities, dimen- 


4 4 ° sions of the boilers are given. The Babecoc! 
in reading boiler water levels «:::’:: 


229 Packaged Boilers Phis 16-pp 

Permissable hook-up for high pressure —_'!!=' sted catalog describes tmanulactur 

er’s new ype VP package boiler Follow 

This diagram boilers (900 Ibs. and over) gives you ing a section of background information is 
d le rem ili in Outline of the principe design features 

illustrates how ouble remote gage facility of these boilers, which cre shop assembled 
one direct-to-drum ’ < . “ ind provide steam capacitie from 4000 
(404 FL % to 30,000 Ib per hour. Space requirements 

ire shown in a table along with typies 

spect itions Also deseribed is contro 


[ne 


! 


EVE-HYEs may be ] f) system. Combustion Engineering 
wsed according = = ; 230 Scotch Marine Boilers — bu 
to Case \ =f > |} Jetin 236 illustrates and describes a Seote! 


type ol boiler on skids suggested for a wide 


No. 1155 code ————— || 
r * } range of applications This boiler can be 
interpretation. | —— | hand- or stoker-fired with coal or can use 


oil, gas or wood as fuel. Gives construction 
details, stresses versatilit other advan 
tages. Ineludes test data and species 
tions. The James Leffel & Co 


COAL, ASH HANDLING 
231 Economic Coal Storage How 


tractors establish safe order! coul har 
dling is told in this S-pp bool let Stresses 
flexibility, low operating costs. Also shows 
how tractors speed storage reclamation 
und how a tractor-ser ipet combination 
offers plus benefits. Tlustrated with actior 
photos; pictures several models. Tractor 


Div Allis-Chalmers Mig. Co 


232 Spreader Stoker ixtees 
Sulletin SOO deseribes m facturer 
Type ('-C' RotoStoker. a re ively sma 





. 


spre ader stoker offering continuous clean 


ng ind ash discharge advantages of marge 
units. without need of a basement for ash 
removal. Explains this and other opera- 
tional advantages of the stoker, which is 
adapted to modern ste im boilers with out 
put capacities ot ibout 5000 to 75.000 Ib of 
steam per hour. Detroit Stoker Co 








assembly imcluding t 233 Shredder Ring Crusher \ 


for coal and = similar material 





Reliance Micasight crusher 

; which features rolling shredder rings ts 
deseribed in this 8 pp bulletin. Gives de 
tails on a survey of 20 mines and power 
plants in which this type crusher is in 
stalled. Informative tables giving speed 
High pressure capacity, horsepower, weight and dimen 
Reliance EYE-HYE Gage. sions of crushers, as well as cost data are 

included. American Pulverizer Co 


Construction of the Micasight — the 
gage with safe mica windows, no glass. 


It pays you to be familiar with provisions of the reply given in Case 

1155 (boiler code) leading to more efficient gage reading on boilers 234 Spreader Stoker Selection 
operating at 900 psi and over. The two required manometric gages plane ey 6 p ‘Shean / Sacer s aie a 
can be the remote reading EYE-HYE that supplies convenient eye- stoker to get the most for their investment 
height supervision at your panel board. A gage glass must still be ind it points out many factors to be cor 
available at the drum, but it may be shut off when both remote gages sidered. American Engineering Co 

are operating. 235 Spreader Stoker Data Phis 
For the gage at the boiler, the safest known is the Micasight. Made up is a file of three illustrated bulletins on 
of tough sheets of mica clamped in a short, wide-bar non-breathing spreader stoke - . me "the agp 7 od 
body, it gives you extra safety and long window life. pone - theds gl Snakeialien ene 
operation the second, dumping gretes the 


Direct-to-drum high pressure gages are made to fit individual needs, ted - Ril ‘obey’ 
third, installations. Riley Stoker orp 


with expansion rype tube assembly as illustrated above. Write for 


complete explanation of Case 1155. 236 Why Liquid Diffusion — Wha 
liquid diffusion can do for power plants is 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio explained in Form B, which tells how 


liquid diffusion ¢ ompounds work and gives 


oe four practical applications. These include 


4 dust control in coal handling, fly-ash 
) ) f } control, coal storage pile treatment and 

} / J] ) boiler cleaning. Johnson-March Corp 
237 Automatic Coal Scale — six 


a be etl 
. BO! ER Ss A F | » 4 D E Vv ic E s Me teen-pp Bulletin 0352 describes an iuto 


matic coal seale for weighing coal as it is 


} 
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ives 
falls on the 
ousing 
tos and line dr 


Richardson 


TUBING AND ACCESSORIES 
238 Condenser Tubes hxc 


rinat 


239 Rotary Tube Cleaners Tualle | li 
tin R-105 presents air and water driven T 
res. str es : ve | mov a hi uls ob IONAL 
VALVES, TRAPS, PIPING AND 
ACCESSORIES 


240 Safety Valve enenoesing Mate 
How o prvaporar - i 


operating advantages are explained i NATIONAL EXPOSITION OF 
. POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


LEARN HOW YOU CAN 


242 Steam Valve Calculator 
ide-chart ( ulntor t! { jt ' 
ure 

to | 1M) nal 
CGabdet-Anderents Va Concentrated under one roof you will see the newest 
improvements and refinements in power generation, 
243 General Service Valves sul : = lize ‘ ; 
etin E-160, 16 pp, deacribes and illustrates transmission, utilization. Learn how these methods 

nd constructior 


(lek -Of rating 


will help to modernize your power facilities - 


The latest techniques for the maximum development 
and most economical utilization of power will be 
demonstrated by the skilled technicians manning every 
booth. Whether you are interested in mechanical, 


steam, electrical, hydraulic or pneumatic power, you 


244 Valve Chart 





—— 


GAGE GLASSES AND will be sure to find ideas that will repay you many 
High Pressure Rubber Gaskets times over 
ALL SIZES TO FIT YOUR GAGES 





When going to the A.S.M.E. meetings, be sure to plan 


ERNST WATER COLUMN & GAGE CO. a stop-over at Philadelphia to see the Power Show 


Send for Catalog LIVINGSTON, N. J 








J. E. SIRRINE COMPANY 
Engineers PLAN NOW TO ATTEND 


Desigr i Supervision of Steam and Hydro 
Power Plaats, Industrial Plants, Me Write early for hotel reservations end advance registration 
oh inical 1d Operating 


irveys hone 1isals @ Plans 
© Report Under the auspices of the A.S.M.E. 
Greenville, South Carolina 
3 oO 480 Lexington Avenue, New York 7, F, 


Management: International Exposition C 








electri 














figure numbers of 15 major manufacturers 
and the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 
ind non-ferrous materials, describes differ 
ent valve lines. The Ohio Injector Co 


245 Pump Valves — Sixteen-pp Cat 
alog SC-510, now available to power en 
gineers, describes and illustrates valves 
made to fit practically all makes of recipro- 
cating pumps. Key features of the valves 
ure discussed, and standard, lock-in and 
deck types are covered in detail. Sims 
Pump Valve Co., Inc 


246 Valve Specialties Included in 
-pp Catalog A-50 is erdering and er 
gineering information on automatic pres 
hquid level controls for 
other fluids. See 
regulators, 


rnors and strain 


ure flow and 
steam, air, gas, water, oil 
tions are devoted 
Altitude valve, pump gov 
ers; lever, float and motor ope rated valves 
pilot valves back pressure, relief and non 
return valves, steam trap and air vent 
hquid level solenoid valves 
Davis Regulator Co 


247 Butterfly-Valves 
tion details, engineering and application 
data on butterfly valves are provided in 
three illustrated bulletins Kight-pp Bulle 
those of standard heavy 
Sulletin 558, 8 pp 
construc 


to pressure 


controllers 


(onstruc- 


tin 557 covers 
duty 
those of standard medium-duty 
snd Bulletin 559. rubbber-lined butter 


W.S. Rockwell Co 


construction 


tion 
fly valves 


248 Bilow-Off Valves Bulletin 
1-426, 20 pp, on blow-olf valves for boiler 
contains in 
construction 


pressures up to 400 lb wsp 
recommendations 
stless and dou 


stallation 
information on Yarway 


SEND FOR YOUR COPY 
OF CATALOG NO. 54-G 


ORE Ge 2 OG Sk a OO a 


om 
19/4 400 West Madison Street 
LE oO 
f Ase ~ Ai 


JULAACAFRT 
eee Sa f 


ble-tightening blow-off valves. Gives full 
ordering data. Yarnall-Waring Co. 

249 Lubricated Plug Valves te- 
vised Catalog PV-2, 12 pp, presents steel 
ind semi-steel valves designed to offer 
quick shut-off of erosive or corrosive fluids 
explains advantages of the lubricated 
tapered plug design of these valves and 
pi tures single gland, screwed gland, and 
volted gland ty pes Also shows accessories 
The William Powell Co 


250 To Get at Those Valves This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all valve 
vheels. Babbitt Steam Specialty Co 


251 Regulating Valves 
5305 describes double seated diaphragm 
regulating valves for use with control in- 
struments, outlining special features of the 
valves, particularly the “flow line 
toured body engineered for high capacity 
at low pressure drop Leslie Co 


252 Steam Trap Book — Catalog J, 
14 pp, serves as 4 manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and ball float 
air and air relief traps; a handbook section 
how to calculate condensate 
traps for all 
4 maintenance section explain- 


Sulletin 


cCon- 


explaining 
and 
equipment 
ing trap installation, trouble shooting and 
Armstrong Machine Works 


loads select classes of 


repai 
253 Steam Trap Solutions — 
Bulletin F.151, 36 pp, is a newly revised 
edition of this company’s well known 
booklet, “Solving Steam Trap Problems 


© Wide Temperature Ranges 
® Sensitive Control 

© Pressures 20 to 250 psi 

© Sizes 2 to 6 


® Easily Adjustable 


© Low Maintenance 





Illinois 


er (954 


see 
/ 
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Organized for easy reference, this il- 
lustrated booklet provides specifications 
and capacities of steam and float traps, 
air release valves, pipe line strainers. Tells 
to calculate condensation loads and 
select traps for unit heaters, jacketed 
kettles, submerged surfaces. Gives pointers 
on installing and servicing traps. The 
V. D. Anderson Co 


254 Piping Pointers — This is com 
pany’s highly popular 36-pp manual cover- 
ing fundamentals of sound piping prac- 
tices Discaisses various tvpes ol valve 
designs and how each should be used 
Pictures and names more than 80 fittings 
and contains illustrated how-to-do-it fea- 
Includes selection guide { 


how 


tures Crane Co 


255 
Twelve-pp Bulletin 153 
pany’s Counterpoise pipe hanger for high 
temperature piping systems in steam gen- 
erating stations, refineries and chemical 
plants Tells how it offers efficient load sup- 
porting effort of constant value through- 
out entire range of travel as pipe ex 
pands or contracts because of temperature 
changes. Graphs for selecting proper hang 
ers, tables of dimensions, plus erection 
National Valve & Mfg. Co 


Improved Pipe Hanger 
describes com- 


are given 


PACKINGS, GASKETS, SEALS 
256 Seals for Bearings — Complete 


information on manufacturer's Klozure 
oil and grease seals for bearings is available 
in 100-pp Catalog 10. Fully illustrated in 
pictures all types of these seals, 
! 


lists sizes 


color, 
typical apple sitions and 
part numbers Also cle scribes mechani il 
pressure seals for rotary shafts. The Gar 
lock Packing Co 


and 








CLASSIFIED ADVERTISING 





Chemical Engineer 
WANTED 


Tue Tennessee Vatiey 
needs an experienced boiler feed-water 
high- 


AUTHORITY 


control engineer for high-pressure, 
temperature steam plants in its Division 
of Power Operations located at Chatta- 
nooga, Tennessee. This is a staff engi- 
neering position, Salary 
$6575, depending upon 

experience. Applicants must have a col- 
lege degree in Chemical Engineering or 
equivalent. Retirement benefits, annual 
and sick leave, 40-hour week 


range, $4735 
training and 


Write to the 
Tennessee Valley Authority 
Dwision of Personnel 


Knoxville or Chattanooga, Tennessee 











HELP WANTED 


WANTED Superintendent capable 
division of contracting firm co phases, bids 

engineering and layout of electrical construc 
tion for power transmission etc. Our employees 
know of this ad. Please state qualifications and 
references in first letter, Box 1671, Powen | 
110 8. Dearborn St hicago 3, I 


SITUATION WANTED 


of handling 


vering all 


NEERING 


Manufacturer's representative interested in 
additional lines, Piping, Heating, Valve Special- 
ties, State of Michigan. P.O. Box 25, College 
Park Station Detroit 21, Mich 


| 
| 





Make Accurate 


BOILER WATER 
pH, PHOSPHATE 


wif 


TESTS | 


A, Fill three test 
tubes with sample 
to be tested and 
place them in base. 


~ 


B. Add reagent to 
middle tube only, 


C. Place color 
standard on base, 
move across until 


colors match and 


THERE'S THE VALUE using... 


iy wate): 
COMPARATORS 


with 
GUARANTEED 
COLOR STANDARDS 


Taylor Comparators give you ac- 
curate pH, chlorine, phosphate or 
nitrate determinations . . . quickly 
... using these three simple steps. 
Best of all, Taylor Liquid Color 
Standards carry an_ unlimited 
guarantee against fading, thus, 
there’s no chance of mechanical 
inaccuracy. 
‘Taylor sets are lightweight, strong, 
and compact. You can carry them 
with you in the plant to avoid the 
need for carrying test samples to 
the lab 
Many different slides can be used 
on the same base. All color stand- 
ards for any one determination are 
housed in one slide . no fragile 
single standards to handle. 
FREE HANDBOOK 
Modern pH and Chlorine Control” 
illustrates and describes complete 
Taylor line as well os theory and 
application of pH and chiorine con- 
trol. Write for your copy. Or, see 
your deoler for Taylor sets. 


W. A. TAYLOR “3° 


t¥S FORGE RO + BALTIMOKE 4 MO 
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257 Packings and Gaskets — Cata 
log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line 
furnishing details ot construction, service 
information 
recom 


Pack 


recommendations and size 
Includes charts showing specific 
mendations for many —— 


ing Div, Raybestos-Manhattan, In¢ 


OTHER EQUIPMENT 
258 Steam Atomizing Oil Burners 


Sixteen-pp illustrated Bulletin 21 de 
scribes steam atomizing oil burners and 
iry equipment for use with heavy oil 


suNili 
dryers and othe 


or tar in boilers, stills 
steam OF compressed ur 
is available for atomizing the oil. Includes 
information on furnace design and con 
struction. National Airoil Burner Co., Ine 


259 Refrigerator Condensers 

Bulletin RC-2, 38 pp, utilizes drawings, 
tables and engineering data to show how to 
select proper type trom company’s line 
Ol AUnMOnns ind Freon condensers for re 
INlustrates horizontal 
vertical 


furnaces, where 


Irigeration. services 
multipass shell and tube 
singlepass shell and tube types. Gives pipe 
WnMona and Freon lines stands 
Henry 


types 


1208 for § 
lor large and small 
Vogt Machine Co 


260 


condensers 


Turbine Speed, Control 

Thirty-pp wire-bound Bulletin H-21 is 
titled, “Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types ol automat 
speed control for steam turbines. An in 
section covers general funda 
automatic control systems,"and 
to control terminology 


troductory 
mentals of 
also includes a ke) 
Elliott Co 


261 Power Plant Equipment 

This comprehensive folder illustrates some 
of the equipment and services provided 
by this company 
filters 
re-tubing and metal spraying 
Service & Engineering Co., In 


262 Sheet and Plate Fabrication 

Illustrated in 40-pp Bulletin F-3 are prod 
ucts of this manufacturer, and equipment 
used to produce special sheet steel and 
alloy parts Shows control panels, awitch 
gear housings, cubicles and other electrical 
enclosures, boiler air ducts, smoke breech- 
The Kirk & Blum Mfg. Co 


Shows heat exchangers, 
also slit h Services 8 
Condenser 


( ondensers 


ings, tanks 


263 Automatic Soot Blowing 
Bulletin 483 provides 16 pp of basic infor- 
mation about Vulcan automatic and auto 
matic-sequential soot blowing. Includes a 
wide vanety of typi al installation draw- 
ings to show complete cleaning systems 
Copes-Vulcan Div, Continental Foundry 
& Machine Co 


264 Burning Bituminous Coal 
This 24-pp illustrated booklet is a com- 
pilation of numerous actual case histories 
~ industrial plants and institutions which 
burn bituminous coal “the modern way.” 
Stressing operating economy achieved, 
these case histories show problems over 
come, and savings real 
ized. Bituminous Coal Institute 


265 Fluid Drive — Of value to power 
engineers interested in obtaining adjust- 
able speed operation in a range from 100 
to 2500 hp 1s 24-pp Bulletin 9319, illus- 
trated in color. Covers company’s Type 
VS, Class 4 Gyrol fluid drive, explaining 
its principle of operation and illustrating 
its use. American Blower Corp 


equipment used, 


HAVE YOU 
CHECKED 
YOUR 
BOILER 
WATER 
owe? 


FOR 
QUICK 
AND 
EASY 
SAMPLE 
TAKING, 
use 


BOILER 

WATER 

SAMPLE 
COOLER #75 


shown above, with Sample Flow Control 
Valve and Hose Connection Nozzle. (A 
quadrant of the Cooler Shell has been cut 
away to show internal construction). 


Note these exclusive design features: 


@ HEAVY CAST BRONZE SHELL 
(Navy Comp “M”) 


@ CUPRO-NICKEL COOLING COIL 


@ HEAVY CAST BRONZE COIL SUPPORT 
CORE 


@ STURDY BRASS UNION TYPE COIL NUTS 


@ BUILT TO ASME, USCG, ABS and LLOYDS 
SPECIFICATIONS 


Available for immediate shipment 
from stock—with or without Flow 
Control valve. Special designs built 
for Industrial and Chemical Process 
Applications. 
Write for Bulletin #110 

Full of valuable installation data 
and water flow rate curves. 

see ovr cotaleg in 


IMOUSTRIAL 
CONSTRUCTION 
rue 


or write for copy 


DAVIS 
ENGINEERING 


Corporation 
1064 E. Grand Street, Elizabeth 4, N. J. 
30 Rockefeller Plaza, New York 20, N.Y. 
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WANTED 


a power plant man who wunts 
to cash in on his experience 


Responsible, good-paying positions now 
open in established territories in the East and 
Middle West. Salary plus commission and 
expenses. Profit-sharing, group insurance, 
pension plan, paid vacations and sickness 
benefits 

If you have a practical, mechanical power 
plant operation background and are 40 or 
older, we'd like to tell you about how we will 


thoroughly train you as a 


SALES ENGINEER 
Do you qualify? Are you interested? If so, then write 
or phone for a confidential interview. 


DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza 
Chicago 54, Ill. * Phone: WHitehall 4-3273 


A Boon to Your Pipe Lines and Ducts 


© POSITIVE CONTROL 
© INSTANT RESPONSE 
© TIGHT SHUT-OFF 


This W. S. Rockwell 30” cast steel 
Butterfly Valve, with stainless steel 
rim on valve disc for corrosion resis- 
tance, handles air and hydrocarbon 
exhaust gases at 50 p.s.i. and 350° F. 
maximum temperature, It is oper- 
ated by a heavy duty hydraulic 
rotary cylinder. 

W.S. Rockwell Valves are made 
in sizes to 132”, of any metal or 
rubber-lined with any automatic or 
manual operator. They are designed 
to meet required operating condi- 
tions at temperatures to 2000° F. 
and pressures to 300 p.s.i. and 
higher. 


266 Refractories for Heat, Power Compiled to hel; 
wwer engineers solve refractory problems and get greater oper 
iting efficiency from their boilers, this booklet provides 32 pp ol 
wactical information on company’s Crystolon refractories 
’roperties and characteristics of these silicon carbide products 
we given and separate chapters cover those for air-cooled, solid 
ill and water tube protection, and for repairs. Norton Co 
267 Preheating Combustion Air — This well-illustrated 
36-pp booklet explains fuel savings and increased performance 
made possible by using waste heat in flue gases to preheat incom 
ing combustion air. Also covers increased boiler output, ability 
to use lower grace fuels, other advantages afforded Booklet 
ontrasts regenerative with recuperative preheaters; explains 
operating principle and structural details of the Ljungstrom ai 
preheater. Industrial ipplic itions for other than power boil 
ire also covered. Air Preheater Corp 


268 Refractory Concrete Phis 28-pp booklet describes 
company’s Lumnite, a calctum aluminate cement for refractor 
oncrete Discusses characteristics of Lumunit methods of 
making refractory concrete. Chapters are devoted to summat 
ol aggregates and proportions heat-resistant concrete; refractor 
insulating concrete; insulating over-coats for industrial furnaces 


castable refractories. Universal Atlas Cement Co 


269 Dry Ice Converters This illustrated bulletin ce 

scribes pressure vessels with removable closures into which dr 

we is Charged and in which the resulting carbon dioxide is stored 
indefinitely under pressure. Gives advantages of CO» for purging 
or use 48 un inert gas snd sdvant izes ol the ct we converters as 
t source of CO. Dr lee Converter Co 


270 industrial Equipment Bulletin WP-1009-B61, 16 


pp, deseribes manufacturer’s industrial equipment including 
centrifugal refrigeration, condensers and coolers, steam power! 


plant equipment water conditioning denerators ind rotsar 


pump Worthington Corp 


271°) Communication Systems Sixteen-pp Form PS31 
presents communication systems engmeered for powet plants 
Advantages of such a system are given and photos show it in use 
in turbine rooms, boiler rooms, control rooms, Inboratories a 


outdoors. ROCA Vietor Div Radio ¢ orp. of Amerten 





Consult Us For: 


CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 








tad a 





AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y. 


SLIDE VALVES e AUTOMATIC VALVES BRANCHES 


BOSTON e« PHILADELPHIA e CLEVELAND 


2924 ELIOT STREET * FAIRFIELD, CONN. ernen « aeeai va. o Me 


Soles Representatives in Principal Cities 
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Heat Recovery is Dollar Recovery. Whether you use it to 
generate steam . . . or dissipate it up the stack — 
every BTU you generate costs you money. That’s why, even 
on boilers with capacities as low as 25,000 pounds 
of steam per hour, it is most often economically right to 
do something about the waste heat. With the new 
Packaged Ljungstrom Air Preheater, you can apply 
to your small boilers che principles of heat recovery 
used by large utilities, where fuel efficiency is sought in every 
way possible. The Packaged Ljungstrom Air Preheater 
is a continuous regenerative counterflow unit. That is 
it transfers heat continuously from exit gas 
to incoming air streams by exposing heating surfaces 
on a slowly revolving rotor, alternately to both streams. It is highly 
efficient . . . low in cost . . . and fully reliable. 


For more complete information, write today to The Air Preheater Corporation 


The Air Preheater Corporation 


En enn oen 
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BELMONT 
GASKETS 


Make 
TICHTER 
SEALS 


© Ask Your 
Distributor 


A recent industrial survey indicates 
that leaky gaskets cost MILLIONS 
OF DOLLARS A YEAR! ONE leak 
caused by a faulty gasket took a ma- 
chine out of service for many days, 
and the resulting pre duction cost for 
this ONE idle machine ran into hun- 
dreds of dollars an hour. DON’T 
LET THIS HAPPEN TO YOU! 

For every joint and surface Sealing 
Job there’s a BELMONT GASKET 
to give you a tighter, leak-proof seal, 
and your BELMONT DISTRIBU- 
TOR has the knowledge and precise 
materials to assure you of uninter- 
schedules and 
reduced maintenance. In fact, 
problem — requiring a 


rupted production 


any 
sealing 


molded, formed, extruded, die or 
lathe cut gasket —can be solved by 


YOUR BELMONT DISTRIBUTOR, 


Writt For His Name ANnp AppreEss 


for Steam * Water + Oil + Gas + Alr 
Acids + Alkalies +» Ammonia 


PACKING AND RUBBER CO. 


Butler and Sepyiva Streets 
Philadelphia 37, Pennsylvania 


at Pek 
Rings + Spirals + Coils + Reels 
Spools Sheets + Gaskets 
There's a Belmont Packing for every service 
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ADVERTISERS INDEX 
































AIR PREHEATER CORP., INC 127 


ALLIS-CHALMERS mre co 31, 55, 112 
ALLIS- CHALMERS MFG CO. (TRACTOR DIV.) 38-39 
AMERICAN BLOWER corp 42-43 
AMERICAN CHIMNEY core 126 
AMERICAN ENGINEERING CO 62 


ANDERSON, V.D. CO., THE 34 
ARMSTRONG MACHINE WORKS 2 


BABBITT STEAM SPECIALTY CO 
BABCOCK & WILCOX co., THE 

BAILEY METER COMPANY. 

BECKMAN, INC., ‘ARNOLD rs 

SELMONT PACKING ‘ RUBBER Cco., THE 
BIRD. ARCHER ©e., THE 

BrTUmINoUS C COAL INSTITUTE 


wies 


BLAW. — co 


C & D BATTERIES... 32 
CAMBRIDGE INSTRUMENT CO, INC...... 15 
CHAPMAN. VALVE MFG "Co, THE. Inside Back Cover 
camiés SERVICE ‘on co. 7 
CLARK MFG to... 
COCHRANE CORPORATION. 
COMBUSTION ENGINEERING, Wwe 
CONDENSER SERVICE AND ENGINEERING 
COPES-VULCAN DIVISION, CONTINENTAL 

FOUNDRY & MACHINE COMPANY 


cr, ANE co 


DAVIS ENGINEERING CORPORATION 
DAVIS REGULATOR CO... 
DEARBORN CHEMICAL co... 

DE LAVAL SEPARATOR CO., THE 
oe tavat ‘STEAM TURBINE co 
petkort STOKER COMPANY. 

pry ‘Ice CONVERTER Corr. 


ELLIOTT co Inside Front Cover 


R Ker 


ENGINEER co., ‘THE 102 


ene ‘city IRON WORK’. 


EVERLASTING VALVE ‘co 


FOSTER WHEELER CORP 
GARLOCK PACKING CO., THE 
GENERAL CABLE corp 
GOLDEN. ANDERSON VALVE SPECIALTY CO 
GRAVER WATER CONDITIONING co 
cuir oll corr 

uk 


HAGAN Coaronancr 
MAYS CORPORATION, THE. , 


INFILCO INC... 
JOHNSON-MARCH CORP 


° _S vara pub Company 
KIRK as ‘eum ‘MFG. “to 


SAMS LEFFEL & SS. Toe 
‘ . 
Lestie co. 


MASSES, re a ae INC 
MINNEAPOLIS. HONEYWELL REG co 


Agency he Aitkin-Kynett € 


NATIONAL ALUMINATE CORPORATION 
NATIONAL Power SHOW. = 
NATIONAL VALVE ‘ MFG co 
NIAGARA 8 BLOWER COMPANY 


he Moss-Chase mpany 
eGunvare COMPANY. . 


OHIO INJECTOR CO.... 
Agency —Fuller & Smith & R 


day wowed co., THE 


ngham & Wals> 


PHOENIX MFG. co. 


rowel ‘VALVES. a 

PREFERRED “Umumes mr: corp 
RAYBESTOS-MANHATTAN, INC 
RELIANCE cause COLUMN COMPANY 
nerusuic Flow MeTERS co. : 
RICHARDSON SCALE C0." ee 

nicey STOKER CORPORATION. 

Ww. 3 "wockwett'€o. aa 

roro DIV. oF ‘uioTT €o 


Jos Voge! & 


SCOVILL MFG. CO 
seit “on COMPANY. 

SiMPLEX VALVE “ANo (METER co 
SINCLAIR REFINING CO... 
swt co," s. "MORGAN. 
STANDARD ou co. "ONDIANA) 


STEPHENS. ADAMSON "MEG. co 
Ager ( 


TAYLOR & CO.,, W. A 
Age Emery Advertis 

wan STATES —_ oo 

UNIVERSAL ATLAS ‘CEMENT co. 


VOGT MACHINE CO., HENRY 
A oe y Fars ‘ t+&WN > 
DAMA a hasrartagr PRODUCTS, INC 
Ass tes, ir 
WING MFG. co, L. J. 
WORTHINGTON CORPORATION. 


’ 


YARNALL-WARING COMPANY 
A The Miche 


je 


Back Cover 
129 
23 


118 





PHOENIX 


prop F04 
FLANGES 
MEAN... 


MAXIMUM STRENGTH 


Long life is assured with Phoenix maximum strength 
flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
and ASME and ASTM specifications. 


NEW CATALOG! 


Send for free brochure showing Phoenix Complete Line. 


FLANGE DIVISION 
PHOENIX MANUFACTURING CO, _ Here’s Why 


Cotasauqua, Pa. © Joliet, Ill. The Most Experienced Power Plant Operators 
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PREFER BLAW-KNOX COAL BUCKETS 


for PURGING... 


OUTSTANDING PERFORMANCE and depend- 
DRY ICE CONVERTERS ability resulting from many years of Blaw-Knox de- 
sign experience are only two of the many reasons 
why the leading Power Companies continue to 
place repeat orders for Blaw-Knox Coal Buckets. 

Blaw-Knox Company is the foremost expert in 
designing clamshell buckets for handling coal 
or coke. 

Experienced Blaw-Knox engineers will gladly 
discuss your coal or coke handling problems and 


recommend the correct bucket size and weight for 





your needs without obligation. 


NO OPERATING COSTS! 
a Ask for Bulletin 2433, 
Dry Ice Converters are A.S.M.E. code pres- 


sure vessels especially adapted for charging | Fa | 
full-sized 50-!b. cakes of solid CO,. They | / BLAW-KNOX COMPANY 


| d P BLAW-KNOX EQUIPMENT DIVIS:ON 
. the located any place in a plant an ‘ 
may be cated a I ai ay ‘ Department 472 
connected by pressure piping to the gas > : PITTSBURGH 38, PA. 
A 3riet of izes are available for a - ; ay Offices in Principal Cities 
- cal or horizontal installation. No : : 
eitner vertica . adeooncg jad 


+ Veeder 
| err ra n meeucu, 
electricity, Tu J 
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ERIE CITY 
"4. STEAM 


This one, fired by the Erie City Dumping Grate 
Spreader Stoker. Eric City VL’s by the hundreds 
are serving a broad cross section of small to large 
steam users. These completely factory-assembled 
or field erected steam generators incorporate a 
2-drum boiler and integral water cooled furnace 
for any mechanical firing method. We draw upon 
a 50 year experience with 2-drum boilers and a 
pioneering application of water wall design that 
keeps refractory maintenance to a minimum. 

Only clean water can enter the integral water 
wall circulation. VL's are the most accessible 
boilers of this type—casy to keep clean and at pocbcae 

i hea COMPLETE STORY... 

top efficiency. Hospitals, Schools, Institutions, os Oi ates GOGO 


Dairies, Laundrics, Industries and Process Plants Steam Generator for all 
mechanical firing methods. 


. ‘ened A 
use and repeat on VL's. Ah hor 00-408 


You can depend on Exe City for sound engineering 
ERIE CITY IRON WORKS: é:<. 72. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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Small Forged Steel Gate Valve 


(\ 


auc 
a\s 


Super means ‘‘way beyond the ordinary”’ and that’s just 
what this rugged gate valve is... it’s tough enough to lick 
any gate valve problem in its range . . . dependable 
enough to keep maintenance costs down under the most 
severe conditions. That’s why List 960 is specified 


for more different applications than any 


WN 


other valve of its kind. 


Chapman List 960 is tough because . . . wedge faces are 
hardened to 800 Brinell, so they won't seize or gall 

. seat rings are hardened stainless steel, so 

closure is always tight and operation is always smooth, 
without excessive wear... stem-and-gate connection 


is extra-husky to stand up under even unusual stresses. 


Specify Chapman List 960 for every use you have for 
small forged steel gate valves. In sizes from 4” to 2”. 
Rising stem with yoke (shown) or rising stem with 
inside screw. Bonnet joint is either metal to metal or 
gasketed, depending upon application. Pressure 
range is from 380 pounds at 1000°F to 2000 pounds 
at 100 °F. For higher ratings, specify List 990. 

Write today for your copy of Catalog 10. 





The CHAPMAN Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Permutit installs world’s , 
largest double-unit ‘S 
Deaerating Heater Fie ae 


4 bee first of these two units was in- 

stalled in 1939. Why did this famous 
oil refinery again specify Permutit when 
they expanded in 1952? 

Because the first unit gave 13 years of 
better-than-guaranteed performance .. . 
often at 115% of rated capacity. Seven- 
teen field performance tests showed oxy- 
gen reduced to 0.0 ml 1., free CO. to zero! 

These Permutit twins now heat and 
deaerate makeup at the rate of 3,000,000 
lb./hr.! By completely removing oxygen 
and free CO., they prevent corrosion .. . 
help avoid costly shutdowns and replace- 
ments of tubes, piping, pumps, valves. 

For data to help you select your next 
deaerating heater, write for Bulletin No. 
2357. The Permutit Company, Dept. 
Ph-9, 330 West 42nd St., New York 36, 
N. Y., or Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance St., Montreal. 





WATER CONDITIONING HEADQUARTERS FOR 
OVER 40 YEARS J 


PERMUTIT. 


ca ce 











